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Description 

[0001] The present invention pertains to blends (A) of interpolynners made from monomer components comprising 
at least one a-olefin and at least one aromatic vinylidene monomer and/or at least one hindered aliphatic vinylidene 

5 monomer and/or at least one cycloaliphatic vinylidene monomer and (B) olefinic polymers. 

[0002] The generic class of materials covered by a-olefin/hindered vinylidene monomer substantially random inter- 
polymers and including materials such as a-olefin/vinyl aromatic monomer interpolymers are known in the art and offer 
a range of material structures and properties which makes them useful for varied applications, such as compatibilizers 
for blends of polyethylene and polystyrene as described in US-A-5,460,81 8 

10 [0003] One particular aspect described by D'Anniello et al. (Journal of Applied Polymer Science, Volume 58, pages 
1 701 -1 706 (1 995)) is that such interpolymers can show good elastic properties and energy dissipation characteristics. 
In another aspect, selected interpolymers can find utility in adhesive systems, as illustrated in US-A-5,244,996. 
[0004] Although of utility in their own right, Industry is constantly seeking to improve the applicability of these inter- 
polymers, for example to extend the temperature range of application. Such enhancements may be accomplished via 

15 additives, but it is desirable to develop technologies to provide improvements in processability or perfonnance without 
the addition of additives or further improvements than can be achieved with the addition of additives. 
[0005] WO-A-95/27755 relates to a method of increasing the toughness and solvent resistance of a homopolymer 
or interpolymer of a monovinyiidene aromatic monomer by blending it with an olefin polymer such as a polyethylene 
or ethylene/octene copolymer. However because of the incompatability of these two types of resins, there is a requlre- 

20 mentfora compatabilizer, a possibility thereof is taught in this WO-A to be a pseudorandom interpolymer of an aliphatic 
a-olefin and a vinylidene aromatic monomer. 

[0006] In WO-A-95/32095 multilayerfilms are disclosed of which at least one layer is an ethylene/styrene copolymer 
[0007] WO-A-96/07681 describes a thennoset elastomer comprising a crosslinked pseudorandom or substantially 
random interpolymer of at least one a-olefin, at least one vinylidene aromatic compound, and at least one diene. It 
25 also describes a thermoplastic vulcanizate comprising the thermoset elastomer as provided in a thermoplastic poly- 
olefin matrix. 

[0008] There is a need to provide materials based on a-olefin/vinylidene aromatic monomer interpolymers with su- 
perior performance characteristics to the unmodified polymers, which will further expand the utility of this interesting 
class of materials. This superior characteristics include, low temperature toughness, mechanical strength and melt 
30 processability. 

[0009] The present invention pertains to a fabricated article olherthan a film comprising a blend of polymeric materials 
consisting of 

(A) from 1 to 99 weight percent of one or more a-olefin/vinylidene monomer non-crosslinked substantially random 
35 interpolymers, wherein the distribution of the monomers of said interpolymers can be described by the Bernoulli 

statistical model or by a first or second order Markovian statistical model, each interpolymer being comprised of: 

(1) from 0.5 to 65 mole percent of either 

40 (a) at least one vinylidene aromatic monomer, or 

(b) at least one hindered aliphatic or cycloaliphatic vinylidene monomer, corresponding to the formula: 

45 

I 

Ri_<; = c(R2)2 

50 

wherein A"" is a sterically bulky, aliphatic or cycloaliphatic substituent of up to 20 carbons, R"" is selected 
from the group of radicals consisting of hydrogen and alkyl radicals containing from 1 to 4 carbon atoms; 
each R2 is independently selected from the group of radicals consisting of hydrogen and alkyl radicals 
containing from 1 to 4 carbon atoms, or alternatively R'' and A"" together form a ring system or 
55 (c) a combination of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 

cycloaliphatic vinylidene monomer; and 

(2) from 35 to 99.5 mole percent of at least one aliphatic a olefin having from 2 to 20 carbon atoms; and 
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(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer components comprising 
aliphatic a olefins having from 2 to 20 carbon atoms, or aliphatic a olefins having from 2 to 20 carbon atoms and 
containing polar groups. 

[0010] Preferred embodiments are described in dependent claims 2-16, 19 and 20. 

[0011] Additionally, the present invention relates to an adhesive system comprising a blend of polymeric materials 
comprising 

(A) from 1 to 99 weight percent of one or more a olefin/hindered vinylidene monomer substantially random inter- 
polymers, wherein the distribution of the monomers of said interpolymer can be described by the Bernoulli statistical 
model or by a first or second order Markovian statistical model, each interpolymer being comprised of: 

(1) from 0.5 to 65 mole percent of either 

(a) at least one vinylidene aromatic monomer, or 

(b) at least one hindered aliphatic or cycloaliphalic vinylidene monomer, corresponding to the formula 



Ri— C = C(R2)2 

(c) a combination of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 

cycloaliphatic vinylidene monomer; and 

(2) from 35 to 99.5 mole percent of at least one aliphatic a olefin having from 2 to 20 carbon atoms; and 

(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer components comprising 
aliphatic a olefins having from 2 to 20 carbon atoms, or aliphatic a olefins having from 2 to 20 carbon atoms and 
containing polar groups. 

35 [0012] Preferably, in this adhesive system component (A) is a substantially random interpolymer of styrene and 
ethylene or styrene and a combination of ethylene and at least one of propylene, 4-methyl pentene, butene-1 , hexene- 
1 , octene-1 , or norbornene; and component (B) is a homopolymer of ethylene or a combination of ethylene and at least 
one of propylene, 4-methyl pentene, butene-1 , hexene-1 or octene-1 . 

[0013] In a further aspect the invention relates to a foam having a density of less than 250 kilograms per cubic meter, 
^0 comprising a blend of polymeric materials comprising 

(A) from 1 to 99 weight percent of one or more a olefin/vinylidene monomer substantially random interpolymers, 
wherein the distribution of the monomers of said interpolymer can be described by the Bernoulli statistical model 
or by a first or second order Markovian statistical model, each interpolymer being comprised of: 

45 

(1) from 0.5 to 65 mole percent of either 

(a) at least one vinylidene aromatic monomer, or 

(b) at least one hindered aliphatic or cycloaliphatic vinylidene monomer corresponding to the formula 

50 



25 



30 



A' 

I 

RL-C = C(R2)a 
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wherein is a sterlcally bulky, aliphatic or cycloaliphatic substituent of up to 20 carbons, RMs selected 
from the group of radicals consisting of hydrogen and alkyi radicals containing from 1 to 4 carbon atoms; 
each R2 is independently selected from the group of radicals consisting of hydrogen and alkyI radicals 
containing from 1 to 4 carbon atoms; or alternatively R1 and together form a ring system, or 
5 (c) a combination of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 

cycloaliphatic vinylidene monomer; 
and 

(2) from 35 to 99.5 mole percent of at least one aliphatic o olefin having from 2 to 20 carbon atoms; and 

(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer components comprising 
ahphatic a olefins having from 2 to 20 carbon atoms, or aliphatic a olefins having from 2 to 20 carbon atoms and 
containing polar groups 

15 [00141 Preferred embodiments of the foam of the invention are described in dependent claims 22-30. 

[OOlsi In yet another aspect, the invention relates to a latex or fiber comprising a blend of polymenc matenals com- 

prising 

(A) from 1 to 99 weight percent of one or more a olcfin/vinylidene monomer non cross-linked ^ 
nterpolymers, wherein the distribution of the monomers of said interpolymer can be described by the Bernou , 
Statistical model or by a first or second order Markovlan statistical model, each interpolymer being comprised of. 

(1) form 0.5 to 65 mole percent of either 

25 (a) at least one vinylidene aromatic monomer, or 

(b) at least one hindered aliphatic or cycloalyphatic vinylidene monomer corresponding to the formula. 



30 



35 



55 



R1_C = C(R2)2 



Wherein Ai is a sterically bulky, aliphatic or cycloaliphatic substituent of up to 20 carbons is selected 
from the group of radicals consisting of hydrogen and alkyI radicals containing from 1 to 4 carbon atoms, 
each is independently selected from the group of radicals consisting of hydrogen and alkyl radicals 
containing from 1 to 4 carbon atoms; or alternatively and A1 together form a ring system, or 
(c) a combination of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 
cycloaliphatic vinylidene monomer; and 

(2) from 35 to 99.5 mole percent of at least one aliphatic a olefin having from 2 to 20 cartoon atoms; and 

(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer components comprising 
LnphatTc « oTefins having from 2 to 20 carbon atoms, or aliphatic « olefins having from 2 to 20 carbon atoms and 
containing polar groups. 

[0016] Preferably, component (A) of the blend used in this latex or fiber is a substantially random interpolymer of 
swreneandethyleneorstyreneandacombination of ethylene andatleastone of propylene,4-m 
Thexene-I oclne-1 or Jorbomene; and component (B) in this blend is a homopolymer of ethylene or a combination 
oi ethylene and at least one of propylene, 4-methylpentene, butene-1 , hexene-1 or oct^n^-l ^ 

[0017] The blends and or foams of the present invention can "compriser "consist essentially of or consist of any 

two or more of such polymers or interpolymers enumerated herein. 

rooi sr These blends provide an improvement in one or more of the polymer propert^^^ 

[rtempISe performance, relaxation/damping behavior and melt flow properties as compared to a like property of 
Pithpr of the individual polymers of said blend. 

The term "interpolymer" is used herein to indicate a polymer wherein at least two different monomers are 

polymerized to make the interpolymer. 
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[0020] The term "copolymer as employed herein means a polymer wherein at least two different monomers are 

^oS'"TJTZ'rS'^^^^ polymerized unit of the polymer der.ed from the ,nd,ca.ed monorner,s) 
0S22 tTs term "monolr residue" o?"polymer units acrivedf rom" means that port.on of the polymenzable monomer 
. Lolecule whiihTesides in the polymer chain as a result of being polymerized with another polymenzable molecule to 

ToZ^\'ulTeZ "sutstant,a,ly random" in the substantially random interpoiymer resulting from polymerizing one or 
more L oSin Zomers and one or more vinylidene aromatic monomers or hindered aliphatic or cycloahphatic vinyli- 
Zl and optionally, with other polymerizabie ethylen,cal,y unsaturated monomer(s) as here, means 

,0 hat the distribution of L monomers of said interpoiymer can be j^--^^^^^^ '^^^ « "ncE 

should not exceed 75 percent of the total peak area of the main chain methylene and melh,ne cartons 
20 002^^ Any numerical values recUed herein Include all values from the lower value to the upper value ,n '"crer^ents 
S ont unrorovird hat there is a separation of at least 2 units between any lower value and any h.gher value. As an 

that values such as 15 to 85, 22 to 68 43 to^^ ■ ^° "^'^ ' as appropriate. These are only examples 

:fwhrsfp:ra;"rnrd?n5^^^^^^^^^^^^^ 

2 to ?2 morl p eferably from 2 to 8 carbon atoms. Preferred such monomers include ethylene Plopyiene, ^uXer.e-^^ 
llthyM pem^^^^^^^^^^^ and octene-1 . Most preferred are ethylene or a combinat.on of ethylene w.th C,^ «- 

bornene and C,.,o alkyl or Ce.,o aryl substituted norbomenes, with an exemplan^ interpoiymer being ethylene/styrene/ 

r"ooSi"suitab.e vinylidene aromatk. monomers which can be employed to prepare the Interpolymers employed In 
40 the blends include, for example, those represented by the following fomnula: 



25 



30 



45 



SO 



55 



Ar 
I 

(CH.)„ 
I 

R' — C = C(R2)2 



whorcn is selected from the group of radicals consisting of hydrogen and alkyi '^^--^ J^^^ ^o^sisTnTof 
::b;°;:t:: invatlves thereof. Preferred monomers include ^^'^l^-^;;^^^'^^^^^^^ [^^^ 
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By the term "hindered al.phafc or cycloaiiphatic vinylidene corr^pounds". it is meant addition polymerltable 
vinylidene monomers corresponding to the formula: 

A' 
I 

Ri — C = C(R2)2 

wherein is a sterically bulky, aliphatic or cycloaiiphatic substituent of up to 20 carbons, R1 is selected from the group 
Z radicals consisting of hydrogen and alkyi radicals containing from 1 to 4 carbon atoms, preferably hydrogen or methyl, 
each "is independently selected from the group of radicals consisting of hydrogen and alkyl radicals conta,n,ng tror. 
Tto 4 carbon atoms preferably hydrogen or methyl; or alternatively Ri and Ai together form a nng system. By the 

. tVrm 'stSca iy is meant that the monomer bearing this substituent is nomially incapable of add,t.on polymen- 

iron t^J'andard aegler-Natta polymerisation catalysts at a rate comparable with ethylene polymenzat,ons^o.Olef n 
monomers containing from 2 to 20 carbon atoms and having a linear aliphaUc structure such as propylene butene-1 . 
Txene i and 0^^^^^^^^ are not considered as hindered aliphatic monomers. Preferred hindered alipha Uc or cy^ 
croaliphatic Vinylidene compounds are monomers in which one of the carbon atoms bearing ethylen,c unsatu at on js 

0 "eZTor quaternary substituted. Examples of such substituents include cyclic aliphatic groups sue as =yc« 
cvcZexenyl cyclooctenyl. or ring alkyl or aryl substituted derivatives thereof, tert-butyl, and norbomyl. Most preferred 
n?erra hatic or cycloaliphaSc vinylidene compounds are the various isomeric vinyl- ring ^^^^^^ 

01 cyclohexene and substituted cyclohexenes, and 5-ethylidene-2-norbornene. Especially suitable are 1 -, 3-, and 4-v,- 

« roSrrJe interpolymers of one or more a-olefins and one or more monovlnylidene aromatic monomers and/or one 
or mo e hindered aliphatic or cycloaiiphatic vinylidene monomers employed in the present invention are s^bs^an alj^ 
Idom L ymers. These interpolymers usually contain from 0.5 to 65, preferably from ^ to 55, r.ore P- W ' J 

2 to 50 mole percent of at least one vinylidene aromatic monomer and/or hindered aliphatic or =y'='°^"P*^™y^f 
monomer and from 35 to 99.5, preferably from 45 to 99, more preferably from 50 to 98 mole percent of at least one 

3D aiinhatic a-olefin having from 2 to 20 carbon atoms. 

ro031 oZ optional polymerizable ethylenically unsaturated monomer(s) include strained nng "'e'^ "^^^^ 
bornene and C,.,' alkyl or Ce.o aryl substituted norbornenes, with an exemplary inteipolymer being ethylene/styrene/ 

raSThe number average molecular weight (Mn) of the polymers and interpolymers is usually greaterthan 5,000, 

'is nrpfprablv from 20 000 to 1 000,000, more preferably from 50,000 to 500,000. 
0033? UymeTatls and unreactedmono^ 

of the respective monomers may result in formation of some amounts of homopolymerpolymenzation products result ng 
from f radiXorym^ For example, while preparing the substantially random interpo.ymer. an annount of 

atactic r^lnll-^^^^ homopolymer may be formed due to homopolymerization of the vinylidene a-m™^^ 

40 fr^e at elevated temperatures. The presence of vinylidene aromatic homopolymer ,s in general not detrimental for 
thTpurpoVes of the present Invention and can be tolerated. The vinylidene aromatic homopolymer may be separated 
?om reTnterpoymer if desired, by extraction techniques such as selective precipitation from solution with a non 
sowent for eX th^^^^^ °r the vinylidene aromatic homopo^mer. For the purpose of the P-^ent mven ion 

TlZTeneTZL more t 'an 20 weight percent, preferably less than 15 weight percent based on the total weight 

45 of the Interoolvmers of vinylidene aromatic homopolymer is present. , -.r,=ii,in^ 

?iM4 The rbstantially random interpolymers may be modified by typical grafting, hydrogenation, functiona «mg 
Hher iact'ns well kn'own to those skilled in the art. The polymers may be readily sulfonated or chlonnated to 
provide f unctionallzed derivatives according to established techniques pn a n 41 r 81 5 and in US-A- 

[0035] The substantially random interpolymers can be prepared as descnbed in EP-A-0.416.815 and in US 

50 5 703 1 87 Preferred operating conditions for such polymerization reactions are pressures from atmospheric up to 

^4 , i.H in PP A 0 ^^14 ft?8- US-A-5 721 185 corresponding to EP-A-0,520, 732, as well as U.S. Patents. 5.055.438, 
5:S?475 5 0^^^^^^^^^ 5.1B9%2; 5^1.106; 5,347,024; 5,350,723: 5,374,696; 5.399.635; 

" S'^ThelubSany random a-olefin/vinylidene aromatic inte^oiymers can also be prepared by the methods 
described in WO 95/32095; in WO 94/00500; and in Plastics Technology, F. 25 (September 1 992) 
?003ji Also suitable are the substantially random interpolymers which comprise at least one «-olefin/v,nyl aromatic/ 
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vinyl aromatic/a-olefin tetrad disclosed in WO-A-98/09999. These interpolymers contain additional signals with inten- 
sities greater than three times the peak to peak noise. These signals appear in the chemical shirt range 43.70-44.25 
ppm and 38.0-38.5 ppm. Specifically, major peaks are observed at 44.1, 43.9 and 38.2 ppm. A proton test NMR ex- 
periment indicates that the signals in the chemical shift region 43.70-44.25 ppm are methine carbons and the signals 

5 in the region 38.0-38.5 ppm are methylene carbons. 

[0039] In order to determine the carton 13 NMR chemical shifts of the interpolymers described, the following pro- 
cedures and conditions are employed. A five to ten weight percent polymer solution is prepared in a mixture consisting 
of 50 volume percent 1 ,1 ,2,2-tetrachloroethane-d2 and 50 volume percent 0.10 molar chromium tris (acetylacetonate) 
in 1,2,4-trichlorobenzene. NMR spectra are acquired at 130°C using an inverse dated decoupling sequence, a 90' 

10 pulse width and a pulse delay of five seconds or more. The spectre are referenced to the isolated methylene signal of 
the polymer assigned at 30.000 ppm. 

[0040] It is believed that these new signals are due to sequences involving two head-to-tail vinyl aromatic monomer 
preceded and followed by at least one a-olefin insertion, e.g. an ethylene/styrene/styrene/ethylene tetrad wherein the 
styrene monomer insertions of said tetrads occur exclusively in a 1 .2 (head to tail) manner. It is understood by one 
15 skilled in the art that for such tetrads involving a vinyl aromatic monomer other than styrene and an a-olefin other than 
ethylene that the ethyiene/vinyl aromatic monomer/vinyl aromatic monomer/ethylene tetrad will give rise to similar 
carbon-"'^ NMR peaks but with slightly different chemical shifts. 

[0041] These interpolymers are prepared by conducting the polymerization at temperatures of from -30°C to 250°C 
in the presence of such catalysts as those represented by the fomnula 



20 



(ER.)^ MRS 



30 wherein; each Cp is independently, each occurrence, a substituted cyclopentadienyl group 7i-bound to M; E is C or Si; 
M is a group IV metal, preferably Zr or Hf , most preferably Zr; each R is independently, each occurrence, H. hydrocarbyl, 
siiahydrocarbyl, or hydrocarbylsilyl, containing up to 30 preferably from 1 to 20 more preferably from 1 to 10 carbon 
or silicon atoms; each R' is independently, each occurrence, H, halo, hydrocarbyl, hydrocarbyloxy, siiahydrocarbyl, 
hydrocarbylsilyl containing up to 30 preferably from 1 to 20 more preferably from 1 to 10 carbon or silicon atoms or 

35 two R' groups together can be a C^.^o hydrocarbyl substituted 1 .3-butadiene; m is 1 or 2; and optionally, but preferably 
in the presence of an activating cocatalyst. Particularly, suitable substituted cyclopentadienyl groups include those 
illustrated by the formula: 



40 



(R)3 



45 wherein each R is independently, each occurrence, H, hydrocarbyl, siiahydrocarbyl, or hydrocarbylsilyl, containing up 
to 30 preferably from 1 to 20 more preferably from 1 to 10 carbon or silicon atoms or two R groups togetner fomn a 
divalent derivative of such group. Preferably, R independently each occurrence is (including wnere appropnate all 
isomers) hydrogen, methyl, ethyl, propyl, butyl, pentyl, hexyl, benzyl, phenyl or silyl or (where appropriate) two such 
R groups are linked together forming a fused ring system such as indenyl, fluorenyl, tetrahydroindenyl. tetrahydroflu- 

50 orenyl, or octahydrofluorenyl. 

[0042] Particularly, preferred catalysts Include, for example, racemic-(dimethylsilanediyl)-bis-(2-methyl-4-phenylin- 
denyl))zirconium dichloride. racemic-(dimethylsilanediyl)-bis- (2-methyl-4-phenylindenyl))zirconium 1 ,4-diphenyl- 
1 ,3-butadiene, racemic-(dimethylsilanediyl)-bis-(2-methyi-4-phenyiindenyl))zirconlum di-C^.^ alkyi, racemic-(dimethyl- 
silanediyl)-bis-(2-methyl-4-phenylindenyl))zirconium di-Ci.4 alkoxide, or any combination thereof. 

55 [0043] Further preparative methods for the interpolymer component (A) of the present invention nave been described 
in the literature. Longo and Grassi ( Makromol. Chem. , Volume 1 91 , pages 2387 to 2396 [1990]) and D'Anniello et al. 
(Journal of Applied Polymer Science. Volume 58, pages 1701-1706 [1995]) reported the use of a catalytic system 
based on methylalumoxane (MAO) and cyclopentadienyltitanium trichloride (CpTiCIa) to prepare an ethylene-styrene 
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copolymer Mu and Lin (Polymer Preprints. Am Chem SocDiv Polym Chem ) Volume 35, pages 686,687 [1994)) have 
reported copolymerization using a MgCl2niCU/NdCl3/AI(iBu)3 catalyst to give random copolymers of styrene and pro- 
pylene Lu et al (Journal of Applied Polymer Science, Volume 53, pages 1453 to 1460 [1994]) have described the 
copolymerization of ethylene and styrene using aTiCU/NdCI/ IVIgCI. /AI(Et)3 catalyst. Semetz and Mulhaupt, (Mac^ 
5 mol Chem Phys v 197 pp 1071-1083, 1997) have described the influence of polymerization conditions on the 
copolymerization of styrene with ethylene using MejSi (Me^Cp) (N-tert-butyDTiCla/methylaluminoxane Ziegler-Natta 
catalysts The manufacture of a-olefin/vinyl aromatic monomer interpolymers such as propylene/styrene and butene/ 
styrene are described in United States patent number 5,244,996. issued to Mitsui Petrochemical Industries Ltd. 
[0044] Olefinic polymers suitable for use as component (B) in the biends according to the present invention are 
w aliphatic o-olefin homopolymers or interpolymers. or interpolymers of one or more aliphatic a-olefins and one or rriore 
non-aromatic monomers interpolymerizable therewith such as Cg-Cao a-olefins orthose aliphatic ct-olefins having from 
2 to 20 carbon atoms and containing polar groups. Suitable aliphatic a-olefin monomers which introduce polar groups 
into the polymer include, for example, ethylenically unsaturated nitriles such as acrylonitrile, methacrylomtnle, and 
ethacrylonitrile, ethylenically unsaturated anhydrides such as maleic anhydride; ethylenically unsaturated amides such 
IS as acrylamide, and methacrylamide; ethyienicaliy unsaturated carboxylic acids (both mono- and difunctional) such as 
acrylic acid and methacrylic acid, esters (especially lower, e.g. C,-C,. alkyi esters) of ethylenically unsaturated car- 
boxylic acids such as methyl methacrylate, ethyl acrylate, hydroxyethylacrylate, n-butyl acrylate or methacrylate 
2-ethyl-hexylacrylate etc.; ethylenically unsaturated dicarboxylic acid imidessuch as N-alkyI or N-aryl maleimides such 
as N-phenyl maleimide Preferably such monomers containing polar groups are acrylic acid, vinyl acetate, maleic 
20 anhydride and acrylonitrile. Halogen groups which can be included in the polymers from aliphatic a-olef in monomers 
include fiuorine, chlorine and bromine; preferably such polymers are chlorinated polyethylenes (CPEs). Preferred 
olefinic polymers for use in the present invention are homopolymers or interpolymers of an aliphatic, including cy- 
cloaliphatic, a-olefin naving from 2 to 1 8 carbon atoms. Suitable examples are homopolymers of ethylene or propylene, 
and interpolymers of two or more a-olefin monomers. Other preferred olefinic polymers are interpolymers of ethylene 
25 and one or more other a-olefins having from 3 to 8 carbon atoms. Preferred comonomers include 1 -butene, 4-methyl- 
1-pentene 1-hexene, and 1-octene. The olefinic polymer blend component (B) may also contain, in addition to the a- 
olefin one or more non-aromatic monomers interpolymerizable therewith. Such additional interpolymerizable mono- 
mers 'include, for example, C.-C^o dienes, preferably, butadiene or 5 ethylidene-2-norbomene. The olefinic polymers 
can be further characterized by their degree of long or short chain branching and the distribution thereof. 
30 [00451 One class of olefinic polymers is generally produced by a high pressure polymerization process using a free 
radical initiator resulting in the traditional long chain branched low density polyethylene (LDPE). LDPE employed in 
tS present composition usually has a density of less than 0.94 g/cm3 (g/cc) (ASTIVl D 792) and a me t index of from 
001toSo,andpreferablyfrom0.1to50gramsper10minutes(asdetemn-m^ 

35 m046] Another class is the linear olefin polymers which have an absence of long chain branching, as the traditional 
inear low density polyethylene polymei^ (heterogeneous LLDPE) or linear high density polyethylene polymers (HOPE) 
made using Ziegler polymerization processes (for example, U.S. Patent No. 4,076,698 (Anderson et al.), sometimes 
called heteroqeneous polymers. 

[0047] HOPE consists mainly of long linear polyethylene chains. The HOPE employed in the P^^^^^";^°7°f;'°" 
40 usually has a density of at least 0.94 g/cm3 (grams per cubic centimeter) (g/cc) as determined by ASTM Test IJet hod 
D 1505, and a melt index (ASTM-1238, condition I) in the range of from 0.01 to 100. and preferabty from 0.1 to 50 

qrams per 1 0 minutes. , « oc n q>i 

[0048] The heterogeneous LLDPE employed in the present composition generally has a density of from 0.85 o 0.94 
Q/cm3 (q/cc) (ASTIVI D 792), and a melt index (ASTM-1238, condition I) in the range of from 0.01 to 100, andpreferably 
45 from oTto 50 grams per 1 0 minutes. Preferably the LLDPE is an interpoiymer of ethylene and one or more other «- 
Sns having from 3 to 18 carbon atoms, more preferably from 3-8 carbon atoms. Preferred comonomers include 
1 -butene, 4-methyl-1-pentene, 1-hexene, and 1-octene. 

r00491 A further class is that of the uniformly branched or homogeneous polymers (homogeneous LLDPE). The 
homogeneous polymers contain no long chain branches and have only branches derived from the ^''^^^'^9 

50 more than two carbon atoms). Homogeneous polymers include those made as described ,n ^ S^Pf^"* 3,645 99^^ 
(Elston) and those made using so-called single site catalysts in a batch reactor having relatively hjgh olefin concen- 
rations (as described in U.S. Patent Nos. 5,026,798 and 5,055,438 (Canich). The uniformly branched/homogeneous 
polymers are those polymers in which the comonomer is randomly distributed within a given mterpolymer molecule 
and wherein the interpoiymer molecules have a similar ethylene/comonomer ratio within that mterpolymer 

55 ro050] The homogeneous LLDPE employed in the present composition generally has a density of from 0.85 to 0.94 
q/cm3 (Q/cc) (ASTM D 792), and a mert index (ASTM-1238, condition I) in the range of from 0.01 to 1 00, and preferably 
^om of to 50 grams per 10 minutes. Preferably the LLDPE is an interpoiymer of ethylene and one or more other a- 
olef ins having from 3 to 18 carbon atoms, more preferably from 3-8 carbon atoms. Preferred comonomers include 
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IS 



20 



25 



30 



35 



40 



45 



1-butene, 4-methyl-1 -pentene, 1-hexene, and 1-octene. ^„ ,^.Qp. ,hat may advantageously be used in 

[0051] Further, there is theclass of substantially linear olefin P"'^"^^^" '""J^^^^^^^ ^.^.^ ,o LDPE, but the 
Lr^pinent (B) of the blends of the present '^^/'-./^^f^, ^^^^^^^^^^^^^ linear ethylene/ 

strength and toughness of LLDPE. S-ilar to the tradit onal homogene^^^^^^^ heterogeneous 
a-olefin interpolyrr^ers have only a single rr^eUing peak, ,sing differential scanning 

liriear ethylene/a-olefin interpolymers which have two or more "^^'-9 P-j<^ LosT272.236 and 6,278,272. 
calorimetry). Substantially linear olefin polymers from 0,85 g/cm3 (g/cc) 

0.92 g/cm3 (g/cc). Condition 190°C/2.16 kg (also known as I2), of the SLOP is 

0.01 g/10 min. to 10 g/10 min. ^.hv,ionc. nnivmers and ethvlene/a-olefin interpolynners de- 

s^ThTs^jpTrbirh^^^^^^^^^^^ 

L . can be an i-n.°iymer o, e^^^^^^^^ Tan feJ^'X" -hylene withlt ifast one of the above C.C.o 

monomer and/or 04-0,3 diolefin. SLOP can ^ =° f'" ^ ^ . combination with other unsaturated monomers. 
„-olefins, diolefins and/or acetylenica ly -"^^'"f ""'^'^^^^ HOPE, heterogeneous 

[0056] EspeclallypreferredolefinpolymerssuitaWe^ 

polymers, or ethylene-acrvlic acid copolymers, or any ^^J".^'" J^;"; „";7_,,,erably from 5 to 95 and more preferably 
[0057] The blends of thepresent invention usually <^°"^P^^^.^°^ Last one aromatic vinylidene monomer residue or 
lom 10 to 90 percent by weight of the > WW-rs c "t^^^^^^^^ a >ea3 -e -m^ ^^J^^ ^^^^^^^^^^ ^^^^ ^^^^ 

hindered aliphatic or cycloaliphatic ^'"y''=l;"\7"°"^^;7;' „ ^ weight of the polymers which do not contain 

no 99, preferably from 5 to 95, PJ^f ^.i^,:^^^^^ vinylidene monomer residue (compo- 

any aromatic vinylidene monomer residue or ^'n^ered alipna ^ ^ ^^^^i^^^.^^ the blends, 
nent (B)). The percentages are based means known in the art such as, but 

[0058] The blends of the present invention "^^^f . P^.^P^^^^'^^p^yrtto^^ f.^owed by melt blending in a screw extruder 
not limited to, dry blending in a pelletized fomn ,n ^/^^ l^^^^^'^ ^1°^°^^^^^^^ ^ final solid state article by for example 

or BanburyT" ^ixer. The dry blended pellets ^'^'1""^^^°^^^^^^ , without isolation of the blend corn- 

injection molding. Alternatively, the "^s^ .^^^Jj llr orCo or more reactors in series or parallel, 

ponents, using for example one or more '^^'V!^^, configuration known in the art. such as 

EpiarrnrrShtr^^^^ 

rdt^rfo^rrbyexpansionan^r^^^^^^^^ 

K. C.' 2h, HanLr Publishers, ^^^^'^■^^^^^^ foaming process. The structure is 

[0061] The present foam structure may be '^^'^^^rfal to f Z a plasticised or melt polymer material, incorporating 
generally prepared by heating an -t^^y'^^'^^P" ^'^IrS na t^ge^t^^^^^^^^ a die to fomi the foam product. Prior to 
therein a blowing agent to fom. a ^^^^^f 9^' ^^."^^ ^^^^^^^^ at or above its glass transition temper- 

mixing with the blowing agent, the polymer ^^.^^ into the melt polymer material by any means 

ature or melting point. The blowing agent may "'I '^^J^j;'^^^^^^ r^ixed with the melt polymer material 

known in the art such as with an extruder, ^'^ °2 ^^j^^^^^','^^^^^ polymer material and to general^ dis- 

at an elevated pressure sufficient to prevent ^^'^^^^^^ ^'^^^P""/;;," 3,,, ^^y be blended in the polymer melt or dry 
perse the blowing agent homogeneously "'^^^ gel in typically cooled to a lowertem- 

blended with the polymer material prior to Pas C'Z.ng or S^^h^ ^ ^J^^^ ^^^^^^^^ ^^^^^^^ ^ ^.^ 

perature to optimize physical characteristics °* ^^^^J^^^^/^,^^^^^^^^ structure. The zone of lower pressure is at 

of desired shape to a zone of reduced or lower P-"^^"^^,^^*^ '^JT^'^^^^^^^^ through the die. The lower pressure 
a pressure lower than that in which the foamable gel IS maintai^^^^^^^^^^^^ 

may be superatmosphenc or ^-^-^^'^^Z'^^^;^^^^^ by extrusion of the ethy.enic polymer 

[0062] The present foam structure may be formed in a adjacent streams of the molten 

S^aterLl through a multi-orifice die. The orifices ar. ^^^f J^^^ anitherwich sufficient adhesion 

rsSaTntX^— 
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which desirably foam coalesce, and adhere to one another to form a unitary structure. Desirably^ the ^^f ^ f J" 
coalesced strand form are seen in U S Patent Nos. 3,573,152 and 4,824,720. 

rooTsi The Dresent foam structure may also be formed by an accumulating extrusion process as seen ,n U.S^ Pat 
NO 4 323 528 n t^I proLs low density foam structures having large lateral cross-sectional areas are prepared by. 

least one dimension to produce the foam ^^'^^^^"^ non-crosslinked foam beads suitable for molding into 

the polyethylene/polystyrene interpolymer beads is described ,n U^^ i.^'rart such as charging the foam beads to 
[0066] The foam beads may then be molded by any ^XlThe beLs such a^^^^^^^^ effect coalescing 

Ihe mold, compressing the mold to '=°"^P'-f ^^f ' air or other blowing agent 

and welding of the beads to form the article. Optional^, the "ead^ "^^V S FurtSr The beads may be heated prior to 
at an elevated pressure and temperature ^"^^^^^'^^^^^^^^^ method known In 

rr?sorere=rr^-^^^^^^^^^^ 

Ld chemical blowing agents. Suitable inorgan.c ^^entsj^^^^^^^^^^^^ 
nitrogen, and helium, organic blowing agen^-nc,^^^^^ 

hols having 1 -3 carbon atoms, and fully and partially '^^f f " ^ ^'^^^^^^ isopentaneorneopentane. 
Aliphatic hydrocarbons include methane, ethane, propane '^"'"^p";," ^^^^^ halogenated aliphatic 

Aliphatic alcohols include methariol, ethanol.n-propanoK an W 

hydrocarbons include fluorocarbons, chloroca*ons and , -trif luoroethane (HFC-143a), 

thy, fluoride Per*.-— etjyl ^^^;J;^^Zo^ioLro^^. 2,2-dif,uoropropane, 
1,1.1,2-tetraflucro-ethane (HFC-134a), P®"f'"°'°^'_^^ nerfluorobutane, perfluorocyclobutane. 
1 ,1 ,1 -trifluoropropane, pertluoropropane, *'=^^'7P'-°P«"^;, methyl chloride, methyl- 
Partially halogenated chlorocarbons and chloroflucrocarbonsforu^^^^ l'chloro-1,1 difluor- 

ene chlonde, ethyl chloride, ^ 

oethane (HCFC-142b), 1 >dichloro-2,2,24r,fluoroethane J^^3FC-123)^^^^^ dichlorodifluoromethane 
,24). FulV halogenated chlorofluorocarbons,nclude r^^^^^^^^^^^^^ 

g;rf?i),rorror;nra^ 

U isflom 0.2to 5.0, preferably from 0.5 to 3 0, and most ^^^^^^^^^^^ 
, [0069] Foams may be perforated to enhance °;^^==;J,^;^;^. ^.^^^^^^^^^ the foam from one surface to 

the foam. The foams may be Perforated to ^-rm c^^^^^ ^^'^'^^C " 2. 5 centimeters apart and preferably up to 
r3rti:Sr:rTt r^^^^^^^ - -tire su.ace Of the foam and preferably are 
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uniformly dispersed over the surface, The foams may employ a stability control aqent of the type described above in 
combination with perforation to allow accelerated permeation or release of blowing agent while maintaining a dimen- 
sionally stable foam. Excellent teachings to perforation of foam are seen in U.S. Patent Nos. 5,424,01 6 and 5,585,058, 
[0070] Various additives may be incorporated In the present foam structure such as stability control agents, nucleating 
5 agents, Inorganic fillers, pigments, antioxidants, acid scavengers, ultraviolet absorbers, flame retardants, processing 
aids or extrusion aids. 

[0071 ] A stability control agent may be added to the present foam to enhance dimensional stability. Preferred agents 
include amides and esters of C^o.2A^ai\y acids. Such agents are seen in U. S. Pat Nos. 3.644,230 and 4,214,054. Most 
preferred agents include stearyl stearamide, glycerol monostearate, glycerol monobehenate, and sorbitol monostea- 
10 rate. Typically, such stability control agents are employed in an amount ranging from 0.1 to 10 parts per hundred parts 
of the polymer. 

[0072] The present foam structure exhibits excellent dimensional stability. Preferred foams recover 80 or more per- 
cent of Initial volume within a month with initial volume being measured within 30 seconds after foam expansion. Volume 
is measured by a suitable method such as cubic displacement of water. 
15 [0073] In addition, a nucleating agent may be added in order to control the size of foam cells. Preferred nucleating 
agents Include inorganic substances such as calcium carbonate, talc, clay, titanium oxide, silica, barium sulfate, dia- 
tomaceous earth, mixtures of citric acid and sodium bicarbonate. The amount of nucleating agent employed may range 
from 0.01 to 5 parts by weight: per hundred parts by weight of a polymer resin. 

[0074] The foam structure is substantially noncross-llnked or uncross-linked. The alkenyl aromatic polymer material 
20 comprising the foam structure is substantially free of cross-Unking. The roam structure contains no more than 5 percent 
gel per ASTM D-2765-84 Method A. A slight degree of cross-linking, which occurs naturally without the use of cross- 
linking agents or radiation, is pemrilssible. 

[0075] The foam structure has density of less than 250, more preferably less than 1 00 and most preferably from 1 0 
to 70 kilograms per m3 (cubic meter). The foam has an average cell size of from 0.05 to 5.0, more preferably from 0.2 
25 to 2.0, and most preferably 0.3 to 1 .8 millimeters according to ASTM D3576. 

[0076] The roam structure may take any physical configuration known in the art, such as extruded sheet, rod, plank, 
and profiles. The foam structure may also be fomned by molding of expandable beads into any of the foregoing con- 
figurations or any other configuration. 

[0077] The foam structure may be closed-celled or open-celled. A closed cell foam contains 80 percent or more 

30 closed cells or less than 20 percent open cells according to ASTM D2856-A. 

[0078] Additives such as antioxidants (e.g., hindered phenols such as, for example, IrganoxCB) 1 01 0), phosphites (e. 
g Irgafos® 1 68)) U. V stabilizers, cling additives (e.g.. polyisobutylene), antiblock additives, colorants, pigments, and 
fillers can also be included in the interpolymers employed in the blends of and/or employed in the present invention, 
to the extent that they do not interfere with the enhanced properties discovered by Applicants. 

35 [0079] The additives are employed in functionally equivalent amounts known to those skilled in the art. For example, 
the amount of antioxidant employed is that amount which prevents the polymer or polymer blend from undergoing 
oxidation at the temperatures and environment employed during storage and ultimate use of the polymers. Such amount 
of antioxidants is usually in the range of from 0.01 to 10, preferably from 0.05 to 5, more preferably from 0.1 to 2 percent 
by weight based upon the weight of the polymer or polymer blend. Similarly, the amounts of any of the other enumerated 

40 additives are the functionally equivalent amounts such as the amount to render the polymer or polymer blend anti- 
blocking to produce the desired amount of filler loading to produce the desired result, to provide the desired color from 
the colorant or pigment. Such additives can suitably be employed In the range of from 0.05 to 50, preferably from 0.1 
to 35 more preferably from 0.2 to 20 percent by weight based upon the weignt of the polymer or polymer blend. 
However, in the instance of fillers, they could be employed in amounts up to 90 percent by weight based on the weight 

45 of the polymer or polymer blend. 

[0080] The blends of the present invention, in addition to the production of foams, can be utilized to produce a wide 
range of fabricated articles such as. for example, calendered, cast and blown sheets and injection molded parts. The 
blends furtherf ind utilization in applications such as modifiers for bitumen and asphalt compositions and as components 
for hot melt and pressure sensitive adhesive systems. 

50 [0081] The following examples are illustrative of the invention. 

Examples 1-22 Interpolymer preparations and characteristics 
Preparation of Interpolymers (A), (C), (G). (H) and (1) 

55 

[0082] Polymer is prepared In a 1 .51 4 m^ (400 gallon) agitated semi-continuous batch reactor. The reaction mixture 
consisted of approvimately 0.95 m3 (250 gallons) of a solvent comprising a mixture of cyclohexane (85wt.%) % iso- 
pentane (1 5wt%). and styrene. Phor to addition, solvent, styrene and ethylene are purified to remove water and oxygen. 
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The inhibitor in the styrene is also removed. Inerts are rennoved by purging the vessel with ethylene. The vessel is then 
pressure controlled to a set point with ethylene. Hydrogen is added to control nnolecuiar weight. Tennperature in the 
vessel is controlled to set-point by varying the jacket water temperature on the vessel. Prior to polymerization, the 
vessel is heated to the desired run temperature and the catalyst components : Titanium: (N-1 ,1 -dimethyl-ethyl)dimethyl 
2 3 45-eta)-2 3,4,54etramethyl- 2,4-cyclopentadien-1 -yl)silanaminato)) (2-)N)-dlmethyl CAS# 135072-62-7, 
Tris(pentafluorophenyl)boron. CAS# 001109-15-5, Modified methylaluminoxaneTypeSA, CAS# 146905-79-5. are flow 
controlled on a mole ratio basis of 1/3/5 respectively, combined and added to the vessel. After starting, the polymer- 
isation is allowed to proceed with ethylene supplied to the reactor as required to maintain vessel pressure. In some 
cases hydroden is added to the headspace of the reactor to maintain a mole ratio with respect to the ethylene con- 
centration At the end of the run. the catalyst flow is stopped, ethylene is removed from the reactor, 1000 ppm of 
IrganoxTM 1 01 0 anti-oxidant (a registered trademark of CIBA-GEIGY) is then added to the solution and the polymer is 
isolated from the solution. The resulting polymers are isolated from solution by either stripping with steam in a vessel 
or by use of a devolatilizing extruder. In the case of the steam stripped material, additional processing is required in 
extruder like equipment to reduce residual moisture and any unreacted styrene. 

Table lA 



Sampl 
e 

No. 


Solvent 
loaded 


Styrene 

loaded 


Pressure 


Temp 


Total 

H: 
Added 


Run 
Time 


Polymer 
in 

Solution 


lbs 


kg 


lbs 




Psi 

g 


kPa 


° c 


Grams 


Hrs. 


Wt'. % 


A 


252 


114 


1320 


599 


42 


290 


60 


0 


2.8 


11.5 


C 


839 


381 


661 


300 


105 


724 


60 


53. 1 


4.8 


11. 6 


G 


842 


382 


662 


300 


105 


724 


60 


8.8 


3.7 


8.6 


H 


1196 


542 


225 


102 


70 


483 


60 


7.5 


6.1 


7.2 


X 


252 


114 


1320 


599 


40 


276 


60 


23 


6.5 


18.0 



Table lA cont . 
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40 



Sample 
Number 



Melt 
Index 



0.18 



2.6 



0.01 



0.03 



1.8 



Total 
Wt% 
Styrene 
residue 

in 
Polymer 



81.7 



45.5 



48.3 



29.8 



81.6 



Talc 
Level 
Wt % 



<2-5 



<1 . 0 



<2.0 



Isolation 
Method 



Stm.Str*. 



Extruder 



Stm.Str* . 
Extruder 



Stm.Str*. 



50 



55 



♦Steam Stripped 

[0083] Test parts and characterization data for the interpolymers and their blends are generated according to the 
following procedures: 

co mpression Molding: Samples are melted at 190«C for 3 minutes and compression molded at 190=C under 
20,000 1b (9,072 kg) of pressure for another 2 minutes. Subsequently, the molten materials are quenched in a 
press equilibrated at room temperature. 
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Malt Shear Rheology: Oscillatory shear rheology measurements are performed with a Rheometrics RMS-800 

rheometer. Rheological properties are monitored at an isothermal set temperature of 1 90°C in a frequency sweep 
mode. r\ is viscosity. t|{1 00/0.1) is the ratio of viscosities measured at 100 rad/sec and 0.1 rad/sec. 

5 Mechanical Testing: Shore A hardness was measured at 23^C following ASTM-D240. Flexural modulus is eval- 

uated according to ASTM-D790. Tensile properties of the compression molded samples were measured using an 
INSTRON^M 1145 tensile machine equipped with an extensiometer, at 23°C unless othenwise indicated. 
ASTM-D638 samples are tested at a strain rate of 5 min.-''. The average of four tensile measurements is given. 
The yield stress and yield strain are recorded at the inflection point in the stress/strain curve. The Energy at break 

10 is the area under the stress/strain curve. 

Tensile Stress Relaxation: Uniaxial tensile stress relaxation was evaluated using an INSTRON^" 1145 tensile 
machine. Compression molded film (0.5 mn (-20 mil) thick) with a 2.5 cm (1") gauge length was deformed to a 
strain level of 50% at a strain rate of 20 min.'"". The force required to maintain 50% elongation was monitored for 
15 1 0 min. The magnitude of the stress relaxation is defined as (fj-ff/f i) where f; is the initial force and ff is the final force. 

Thermomechanical Analysis (TMA) : Data were generated using a Perkin ElmerTMA 7 series instrument. Probe 
penetration is measured to 1 mm depth on 2 mm thick compression molded parts using a heating rate of 5°C/min 
and a load of 1 Newton. 



20 

Table 1B 





Interpolymer blend components 


25 




Blend Component 




(1) 


(C) 


(H) 


(A) 


(G) 




Composition 






wt % atactic Polystyrene 


8.2 


10.3 


1 


8.6 


3.7 


30 


wt % Styreneb 


69.9 


43.4 


29.3 


69.4 


47.3 




wt % Ethylene^ 


30.1 


56.6 


70.7 


30.6 


52.7 




mol % Styreneb 


38.4 


17.1 


10 


37.9 


19.5 


35 


mol % Ethylene^ 


61.6 


82.9 


90 


62.1 


90.5 




Molecular Weight 






MFR, I2 


1.83 


2.62 


0.03 


0.18 


0.01 




MnXlO-3 


71 


66.8 


118.1 


161.1 


144.9 


40 




2.63 


1.89 


2.04 


2.11 


2.26 




Physical Properties 




Density, c/cc 


1.0175 


0.9626 


0.943 


1 .0352 


0.9604 


45 


Tm, °C 




49.6 


71.3 




45.7 




% Crystallinity 




4.8 


14.7 


N.D.a 


4.7 




Tc, °C 




22.1 


58.1 


N.D.« 


17.0 




Tg(DSC) 


24.7 


- -12 


-17.2 


24.2 


-12.7 


50 


Mechanical Properties (23°C) 






Shore A 


98 


75 


88 


96 


76 




Tensile Modulus, MPa 


703.3 


6.9 


20 


594.3 


6.8 


55 


Flexural Modulus, MPa 


620.6 


69 


62.1 


617.1 


141 .3 



a N.D, = not determined. 

b Amount of monomer residue in polymer chain. 
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Table 1 B (continuod) 



Interpolymer blend components 




Blend Component 


Mechanical Properties (23° C) 


Yield Stress, MPa 


7.5 


1.3 


2.4 


N.D.a 


N.D.« 


% Strain @ Break, 


248.3 


475.3 


377.5 


257.8 


337.8 


Stress @ Break, MPa 


17.1 


22.6 


34.3 


21.5 


17.5 


Energy @ Break, N»m 


98.2 


102.2 


145.5 


118.5 


73.2 


% Stress Relaxation (50%/10 min.) 


93.5 


38 


30.2 


92.9 


26.2 


Melt Rheology 


T1X10-5 (0.1 rad/sec), *10-1 N-sec/m2 (Poise) 


1.01 


1.05 


16.6 


6.53 


31 


ri (100/0.1) 


0.14 


0.15 


0.161 


0.048 


0.038 


Tan 5 (0.1 rad/sec) 


9.98 


4.2 


2.37 


4.42 


1 26 



20 1 raitioQfii(1.6)/Ti(0.1). 

a N.D. = not determined. 

EXAMPLES 1-3 Blends with ethylene/g-olefin copolymers 

25 [0084] Blend Preparation: Three blend compositions, examples 1 , 2 and 3 are prepared from interpolymer (A) above 
and olefin polymer (B) in weight ratios of 75/25, 50/50 and 25/75 with a Haake mixer equipped with a Rheomix 3000 
bowl. The blend components are first dry blended and then fed into the mixer equilibrated at 190°C. Feeding and 
temperature equilibration takes 3-5 minutes. The molten material is mixed at 190°C and 40 rpm for 10 minutes. 
[0085] The characterization data for these olends and the blend components which form the comparative experiments 

30 for these data are given in Table 2. 



Table 2 





Polymer 


EXAMPLE 


(A)1* 


(B)2* 


1 


2 


3 


Blend Composition 


Wt. % Interpolymer 

(A) 


100 


0 


75 


50 


25 


Wt. % Olefinic 
Polymer(B) 


0 


100 


25 


50 


75 


Mechanical Properties (23° C) 


Shore A Hardness 


96 


74 


96 


91 


81 


Tensile Modulus, 
MPa 


594.3 


11 


558.5 


75.2 


18.6 


Flexural Modulus, 
MPa 


617.1 


34.5 


327.5 


82.1 


47.6 


% Strain @ Break 


257.8 


762.1 


313.2 


373.8 


625.9 


Stress @ Break, 
MPa 


21.5 


17.1 


25.9 


15.6 


14.9 



* Not an example of the present invention. 

1 Interpolymer A containing 69.4 wt. (38.4 mole) percent styrene; I2 of 0.18. 

2 Olefin polymer (B) is ENGAGE^" EG8100, an ethylene/octene copolymer commercially available from The Dow Chemical Company and having 
a density of 0.87 g/cm-^ and a melt Index of 1.0 (190"C: 2.16 kg). 
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Table 2 (continued) 





Polymer 


EXAMPLE 


Mechanical Properties (23' C) 


Energy @ Break, 
N.m 


118.5 


141 


154.7 


114.6 


174.1 


% Stress 
Relaxation 


92.9 


29.2 


86.4 


77.1 


54.6 


Mechanical Properties (-10'' C) 




Tensile Modulus, 
MPa 




22.1 


853.6 


162.7 


39.3 


% Strain @ Break 


18,6 


> 5773 


182.1 


279.9 


> 5813 


Stress @ Break, 
MPa 


19.8 


>15.83 


35.8 


28 


30.7 


Energy @ Break, 
N.m 


9.6 


>1 18.03 


150 


143.2 


>260.43 


Melt Rhe 


tology (190°C) 




71x10-5 (0.1 rad/ 
sec), *1 0"'' N-sec/ 
m2 (Poise) 


6.53 


0.3 


3.84 


2.33 


1.36 


r\ (100/0.1) 


0.048 


0.2 


0.063 


0.099 


0.15 


Tan 5 (0.1 rad/sec) 


4.42 


10.4 


2.43 


4.35 


6.51 



20 



40 



[0086] Table 2 shows that the blend composition examples 1 , 2 and 3 all have good mechanical integrity and strength 
performance as evidenced by the stress, strain and total energy at break. Of particular merit is the blend performance 
at -lO'^C, with high toughness being found. The stress and total energy at break unexpectedly exceeds or equals that 
of the component polymers (A) and (B). 

[0087] Further, the blends all show unexpectedly high levels of stress relaxation compared to what would be antic- 
ipated from the component behavior and blend composition ratios. This property is desirable for many film applications. 
[0088] The melt rheology data for the three blend examples show that the low shear tan 6 (a measure of low shear 

melt elasticity) and viscosity is lower compared to what would be anticipated from the component behavior and blend 
composition ratios. This translates into improved processability in some applications. 

EXAMPLES 4,5 AND 6 Blends with ethylene/a-olefin copolymers 

[0089] Blend Preparation: Three blend compositions, examples 4, 5 and 6 are prepared from interpolymer (C) above 
and olefin polymer (B) in weight ratios of 75/25, 50/50 and 25/75 with a Haake mixer equipped with a Rheomix 3000 
bowl The blend components are first dry blended and then fed into the mixer equilibrated at 190°C. Feeding and 
temperature equilibration takes 3-5 minutes. The molten material is mixed at 190°C and 40 rpm for 10 minutes, 
[0090] The characterization data for these blends and the blend components which form the comparative examples 
for these experiments are given in Table 3. 
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Table 3 





Polynner 


EXAMPLE 




(C)1* 


(B)2* 


4 


5 


6 


Blend Composition 


Wt. % 

Intetpolymer (C) 


100 


0 


75 


oU 


OK 


Wt. % Olefinic 
Polymer(B) 


0 


100 


25 


50 


/O 


Mechanical Properties (23°C) 








Shore A Hardness 


75 


74 


73 


72 


74 


Tensile Modulus, 
MPa 


6.9 


11 


8.3 


9.7 


11 


Flexural Modulus, 
MPa 


69 


34.5 


23.4 


17.9 


15.6 


% Strain @ Break 


475 3 


762.1 


503.7 


546.5 


691.7 


Stress @ Break, 
MPa 


22.6 


17.1 


26.9 


21 


24.5 


Energy @ Break, 
N.nn 


102.2 


141 


102.4 


108.9 


146.9 


Mechanical Properties (-10°C) 


Tensile Modulus, 
MPa 


12.1 


22.1 


20.3 


12.9 


6.1 


% Strain @ Break 


301.4 


>5773 


343.9 


425,8 


> 596 


Stress @ Break, 
MPa 


18.1 


>15.83 


31.8 


31.4 


28.3 


Enerqy @ Break, 
N.nn 


78.4 


>118.03 


142.4 


162.2 


>203.43 


Melt Rh 


eology (190°C) 


Tix105(0.1 rad/ 
sec),*10-"> N-sec/2 
(Poise) 


1.05 


0.9 


1.08 


1.05 


1.5 


T|(1 00/0.1) 


0.15 


0.2 


0.14 


0.14 


0.1 


Tan 6(0.1 rad/sec) 


4.2 


10.4 


2.3 


2.8 


2.4 



* Not an example of the present Invention. 

1 Interpolymer (C) containing 43.4 wt. (17.1 mole) percent styrene; I2 of 2.62. 

2 Olefin polymer (B) is ENGAGE™ EG3100. an ethylene/octene copolymer commercially available from The Dow Chemical Company and having 
a density of 0.87 g/cm3 and a melt Index of 1 .0 (190°C; 2.16 kg). 

3 Sample slipped during testing. 



[0091] Table 3 shows that the blend composition examples 4, 5 and 6 all have good mechanical integrity and strength 
performance as evidenced by the stress, strain and total energy at break. Of particular merit is the blend performance 
at -^0°C, with high toughness being found. The stress and total energy at break unexpectedly exceeds or equals that 
of the component polymers. 

[0092] The melt theology data for the three blend examples show, in particular, that the low shear tan 5 (a measure 
of low shear melt elasticity) is lower compared to what would be anticipated from the component behavior and blend 
composition ratios. This translates into improved processability in some applications, compared to the component 
polymers. 
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EXAMPLE 7 Blend with ethylene/g-olefin copolymer 



[0093] Blend Preparation : A blend composition, example 7, is prepared from interpolymer (A) above and olefin pol- 
ymer (D) in a weight ratio of 50/50 with a Haake mixer equipped with a Rheomix 3000 bowl. The blend components 
are first dry blended and then fed into the mixer equilibrated at 190°C. Feeding and temperature equilibration takes 
3-5 minutes. The molten material is mixed at 190°C and 40 rpm for 10 minutes. 

[0094] The characterization data for the blend and the blend components which form the comparative examples for 
these experiments are given in Table 4. 



10 




Table 4 










Polymer 


Example 






(A)*1 


(D)*2 






Blend Couposition 


1 5 


Wt. % Interpolymer (A) 


100 


0 


50 




Wt. % Olefinic Polymer (B) 


0 


100 


50 




Mechanical Properties (23°C) 


20 


Shore A 


96 


68 


87 




Tensile Modulus, MPa 


594.3 


6.2 


119.3 




Flexural Modulus, MPa 


617.1 


23.4 


105.5 




% Strain @ Break 


257.8 


810.1 


365.2 


25 


Stress @ Break, fvlPa 


21.5 


14.4 


15.3 




Energy @ Break, N.m 


118.5 


124.1 


116.5 




Stress Relaxation 


92.9 


27.5 


79.2 


30 


Mechanical Properties (-lO^C) 






Tensile Modulus, MPa 






126.9 




°o strain @ Break 


18.6 




278.9 




Stress @ Break, MPa 


19.6 




28.1 


35 


Energy @ Break, N.m 


9.6 




136.8 




MeltRheology (190°C) 






rix105 (0.1 rad/sec), •lO"'' N-sec/m2 


6.53 


1.67 


2.55 


40 


(Poise) 








71(100/0.1) 


0.048 


0.43 


0.087 




Tan 5 (0.1 rad/sec) 


4.42 


6.04 


3.34 



* Not an example of the present invention 

1 Interpolymer (A) is an ethylene/styrene interpolymer containing 69.4 wt. (37.9 mole) percent styrene; I2 of 0.18. 

2 Olefin polymer (D) is ENGAGE^" EG8100. an ethylene/octene copolymer commercially available from The Dow Chemical Company and having 
a density of 0 87 g/cm^ and a melt Index of 1.0 (ISO^C; 2.16 kg) 

[0095] Table 4 shows that the blend composition example has good mechanical integrity and strength performance 
as evidenced by the stress, strain and total energy at break Of particular merit is the blend performance at -1 O^'C, with 
high toughness being found compared to the unmodified Interpolymer (A). 

[0096] The blend shows an unexpectedly high level of stress relaxation compared to what would be anticipated from 
the component behavior and blend composition ratio. This property is desirable for many film applications. 
[0097] The melt rheology data for the blend example shows that the low shear viscosity and tan 6 (a measure of low 
shear melt elasticity) is lower compared to either component. This translates into improved processability in some 
applications, compared to the component polymers. 
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EXAMPLE 8 Blend with ethyiene/a-olefin copolymer 

[0098] Blend Preparation: A blend composition, example 8, is prepared from interpoiymer (C) above and olefin pol- 
ymer (E) in a weight ratio of 50/50 with a Haake mixer equipped with a Rheomix 3000 bowl. The blend components 
are first dry blended and then fed into the mixer equilibrated at 190°C. Feeding and temperature equilibration taxes 
3-5 minutes. The molten material is mixed at 1 90*^0 and 40 rpm for 10 minutes. 

[0099] The characterization data for the blend and the blend components which form the comparative examples for 
these experiments are given in Table 5. *10''' N.sec/m^ 

Table 5 





Polymer 


Example 




(C)*1 


(E)*2 


8 


Blend Compos itio 


n 




Wt. Interpoiymer (C) 


100 


0 


50 


Wt Olpfinic Polvmer (E.) 


0 


100 


50 


Mechanical Prope 


rties (23° C) 




Shore A 


75 


89 


86 


Tensile Modulus, MPa 


6.9 


76.5 


29.6 


Flexural Modulus, MPa 


69 


129.6 


105.5 


% Strain @ Break 


475.3 


643.3 


551.1 


Stress @ Break, MPa 


22.5 


35.6 


32 


Energy @ Break, N.m 


102.2 


289.5 


183.7 


Melt Rheology (1! 


)0°C) 




rix10-5 (0.1 rad/sec), *10-"' N- 
sec/m2 (Poise) 


1.05 


1.19 




11(100/0.1) 


0.15 


0.13 




Tan 5 (0.1 rad/sec) 


4.2 


5.12 





* Not an example of the present invention. , „f o ko 

1 interpoiymer (C) Is an ethylene/Btyrene Interpoiymer containing 43.4 wt. (17.1 mole) percent styrene.l^ * , Th. n.w 

2 Olefin polymer (E) Is AFFINITY-" PL1880 an ethylene/octen. copolymer commercially available from and a registered trademark of The Dow 
Chemical Company and having a density of 0.903 g/cmS and a melt Index of 1 .0 (190°C: 2.16 kg). 

[01 00] Table 5 shows that the blend composition example has good mechanical Integrity and strength performance 
as evidenced by the stress, strain and total energy at break. 

EXAMPLES 9, 10 AND 11 Blends with ultra-low molecular weight ethylene/g o lefin copolymer 

Preparation of olefin polymer F 

Catalyst Preparation 

Part 1: Preparation of TiCi a(DM^j 5 

r0101l The apparatus (referred to as R-1 ) is set-up in the hood and purged with nitrogen; it consisted of a 1 0 L glass 
kettle with flush mounted bottom valve, 5-neck head, polytetrafluoroethylene gasket, clamp, and stirrer components 
(bearing, shaft, and paddle). The necks are equipped as follows: stirrer components are put on the center neck and 
he outer necks had a reflux condenser topped with gas inlet/outlet, an inlet for solvent, a thernnocoup e^and a stopper 
Dry deoxygenaled dimethoxyethane (DME) is added to the flask (approx. 5 L). In the drybox, 700 g of TiClj is weighed 
inS an equalizing powder addition funnel; the funnel is capped, removed from the drybox, and put on the reaction 
kettle in pi^ace of the stopper. The r>C\, ,s added over 1 0 minutes with stirring, Afterthe addition is completed addrt^nal 
DME is used to wash the rest of the TCla into the flask. The addition funnel is replaced with a stopper, and the mixture 
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heated to reflux. The color changed from purple to pale blue. The mixture is heated for 5 hours, cooled to room tem- 
perature, the solid is allowed to settle, and the supernatant is decanted from the solid. The TiCl3(DME)i 5 is left in R- 

1 as a pale blue solid. 

5 Part 2: Preparation of [(Me ACs )SiMepN-t-Bu][MgCi]p 

[0102] The apparatus (referred to as R-2) is set-up as described for R-1 , except that fiask size is 30 L. The head is 
equipped with seven necks; stirrer in the center neck, and the outer necks containing condenser topped with nitrogen 
inlet/outlet, vacuum flask is loaded with 4,5 L of toluene, 1.14 kg of (Me4C5H)SiMe2NH-t-Bu, and 3.46 kg of 2 M i- 
10 PrMgCI in EtgO. The mixture is then heated, and the ether allowed to boil off into a trap cooled to -78 °C. After four 
hours, the temperature of the mixture had reached 75 °C. At the end of this time, the heater is turned off and DME is 
added to the hot, stirring solution, resulting in the fonnation of a white solid. The solution is allowed to cool to room 
temperature, the material is allowed to settle, and the supernatant is decanted from the solid. The [(Me4C5)SiMe2N-t- 
Bu] (MgCI)2 is left in R-2 as an off-white solid. 

15 

Part 3: Preparation of ('Ti5-Me A Cg)SiMeoN-t-Bu)TiMe9 

[0103] The materials in R-1 and R-2 are slurried in DME (3 L of DME in R-1 and 5 L in R-2). The contents of R-1 are 
transferred to R-2 using a transfer tube connected to the bottom valve of the 1 0 L flask and one or the head openings 

20 in the 30 L flask. The remaining material in R-1 is washed over using additional DME. The mixture darkened quickly 
to a deep red/brown color, and the temperature in R-2 rose from 21 °C to 32 °C. After 20 minutes, 160 mL of CH2CI2 
is added through a dropping funnel, resulting in a color change to green/brown. This is followed by the addition of 3.46 
kg of 3 M MeMaCI in THF, which caused a temperature increase from 22 °C to 52 **C. The mixture is stirred for 30 
minutes, then 6 L of solvent is removed under vacuum. Isopar E^^ (6 L) is added to the flask. This vacuum/solvent 

25 addition cycle is repeated, with 4 L of solvent removed and 5 L of Isopar E^^ added. In the final vacuum step, an 
additional 1.2 L of solvent is removed. The material is allowed to settle overnight, then the liquid layer decanted Into 
another 30 L glass kettle (R-3). The solvent in R-3 is removed under vacuum to leave a brown solid, which is re- 
extracted with Isopar E'^^ this material is transferred into a storage cylinder. Analysis indicated that the solution (1 7.23 
L) is 0.1534 M in titanium; this is equal to 2.644 moles of [(Ti5-Me4C9)SiMe2N-t-Bu]TlMe2. The remaining solids in R- 

30 2 are further extracted with Isopar E, the solution is transferred to R-3, then dried under vacuum and re-extracted with 
Isopar E^". This solution is transferred to storage bottles; analysis indicated a concentration of 0.1403 M titanium and 
a volume of 4.3 L (0.6032 moles [{t] -Me4C5)SiMe2N-t-Bu]TiMe2). This gives an overall yield of 3.2469 moles of [(ti^- 
Me4C5)SiMe2N-t-Bu]TiMe2, or 1063 g. This is a 72 % yield overall based on the titanium added as T1CI3. 

35 Polymer Preparation 

[0104] The polymer is produced in a solution polymerization process using a continuously stirred reactor. Thepolymer 
is stabilized with 1 ,250 ppm calcium stearate, 500 ppm Irganox'^'^ 1076 hindered polyphenol stabilizer (available from 
Ciba-Geigy Corporation), and 800 ppm PEPQ™ (tetrakis(2.4-di-t-butylphenyl)-4,4'-biphenylene diphosphonite) (avail- 

40 able from Clariant Corporation). 

[0105] The feed mixture of ethylene (0.9 kg/hr (2 Ib/hr)) and the hydrogen (0.48 mole % ratio to ethylene) are com- 
bined into one stream before being introduced into the diluent mixture, a mixture of Cg-C^o saturated hydrocarbons, 
e.g., isopar-ET^»^ hydrocarbon mixture (available from Exxon Chemical Company) employed in a wt. ratio to ethylene 
of 11.10:1; and the octene comonomer at a mole ratio to ethylene of 12.50:1 is continuously injected into the reactor. 

45 [0106] The metal complex at 4 ppm and (0.1 94 kg/hr (0.428 Ib/hr)) and cocatalysts at 88 ppm and 0.209 kg/hr (0.460 
Ib/hr) are combined into a single stream and are also continuously injected into the reactor The aluminum concentration 
is 10 ppm at a flow rate of (0.438 Ib/hr). 0.199 kg/hr. 

[0107] Sufficient residence time is allowed for the metal complex and cocatalyst to react prior to introduction into the 
polymerization reactor. The reactor pressure is held constant at (475 psig) 342 kg/m2. Ethylene content of the reactor. 
50 after reaching steady state, is maintained at the conditions specified. The reactor temperature is IIO^C. The ethylene 

concentration In the exit stream is 1 .69 wt. Percent. 

[0108] After polymerization, the reactor exit stream is introduced into a separator where the molten polymer is sep- 
arated from the unreacted comonomer(s), unreacted ethylene, unreacted hydrogen, and diluent mixture stream. The 
molten polymer is subsequently strand chopped or pelletized, and, after being cooled in a water bath or pelletizer, the 
55 solid pellets are collected. The resultant polymer is an ultra low molecular weight ethylene/octene copolymer having 
a density of 0.871 g/cm^. melt viscosity of 4,200 (m Pa.s centipoise) at 350°F (1 76.7°C), and numberaverage molecular 
weight (Mn) of 9,100 and Mw/Mn of 1.81 . 

[0109] Blend Preparation : Three blend compositions, examples 9, 10 and 11 are prepared from interpolymers (A), 
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(G) and (H) above and olefin polymer (F) all in a weight ratio of 90/1 0 Interpolymer/olefin polymer with a Haake mixer 
equipped with a Rheomix 3000 bowl. The blend components are first dry blended and then fed into the mixer equilibrated 
at 190°C Feeding and temperature equilibration takes 3-5 minutes. The molten material is mixed at 190°C and 40 

rpm for 1 0 minutes. 

[01 1 0] The characterization data for these blends and the blend components which form the comparative examples 
for these experiments are given in Table 6. 



Table 6 





Polymer 


Ex. 


Polymer 


Ex. 


Polymer 


Ex. 




(A) *1 


(F)*2 


9 


(G) *3 


10 


(H) *^ 


11 


Biend Composition 


Wt, 

Interpolymer 
(A) 


100 


0 


90 


0 


0 


0 


0 


Wt. 

Intefpolymer 


0 


100 


0 


100 


90 


0 


0 


Wt. 

1 ntpmnlvmpr 

(H) 


0 


0 


0 


0 


0 


100 


90 


wt. Olefinic 

r UiyiMCl I 


0 


0 


10 




10 


0 


10 


Me 


chanical Properties (23*'C) 




Shore A 
Hardness 


96 




97 


76 


72 


88 


84 


Tensile Mod, 
MPa 


594.3 


7.55 


105.7 


6.8 


7.6 


20 


20.7 


Flexural 
Mod, MPa 


617.1 




111 


141.3 


33.1 


62.1 


53.1 


% Strain @ 
Break 


257.8 


<75 


254.2 


337.8 


515.9 


377.5 


341.7 


Stress @ 

Break, MPa 


21.5 


<1.5 


22.9 


17.5 


18 


34.3 


16.9 


Energy @ 
Break, N-m 


118.5 




111,1 


73.2 


94 


145.5 


92.6 


%Stress 
Relaxation 
<50% 10 min 


92.9 




90 


26.2 


35.9 


30.2 


30.9 


Me 


i\t Rheology (190°C) 




T|Xl05 (0.1 

rad/sec), 
*10-'' N-sec/ 
m^ (poise) 


6.53 




5.3 


31 


0.92 


16.6 


11 


ri(100/0.1) 


0.048 




0.046 


0.038 


0.09 


0.16 


0.046 



* Not an example of the present invention. 

1 Interpolymer (A) containing 69.9 wt. 40 mole) percent styrene; I2 of 1 .83, 

2 Olefin polymer F is an ultra low molecular weight ethylene/1-octone copolymer having a density of 0.871 g/cm3. melt viscosity of 4.200 mPa.s 
(centipoise) at SSCF (176 7°C), number average molecular weight (Mn) of 9,100 and Mw/Mn of 1 .81 . 

3 Interpolymer (G) containing 47.3 wt. (19.5 mole) percent styrene; I2 of 0.01 

4 Interpolymer (H) containing 29.3 wt. (10 mole) percent styrene; I2 of 0.03. 
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Table 6 (continued) 





Polymer 


Ex. 


Polymer 


Ex. 


Polymer 


Ex 


Me 


It Rheology (190^C) 




Tan 5 (0.1 
rad/sec) 


4.42 




3.74 


1.26 


3.12 


2.37 


2.17 



10 



15 



20 



25 



[011 1] First this low molecular weight olefin polymer(F) has little mecnanlcal strength compared to a high molecular 
weight analogue. Table 6 shows that the blend composition examples retain the good mechanical integrity and strength 
performance of the component polymers as evidenced by the stress, strain and total energy at break. 
[0112] The blend shows an unexpectedly high level of stress relaxation compared to what would be anticipated from 
the component behavior and blend composition ratio. This property is desirable for many film applications. The melt 
rheology data for the blend examples show that the low shear viscosity and tan 5 (a measure of low shear melt elasticity) 
can be altered by Incorporation of olefin polymer (F). This translates into improved processability in some applications, 
compared to the component polymer, but with retention of desirable mechanical performance. 

EXAMPLES 12 AND 13 Blends with chlorinated polyethylene (CPE) 

[01131 Ble nd Preparation: Two blend compositions, examples 12 and 1 3 are prepared from interpolymers (1) and (C) 
and olefin polymer (J) both in a weight ratio of 50/50 with a Haake^- mixer equipped with a Rheom.x-*^ 3000 bowl. 
The blend components are first dry blended and then fed into the mixer equilibrated at 1 90^C. Feeding and temperature 
equilibration takes 3-5 minutes. The molten material is mixed at 190°C and 40 rpm for 10 minutes. 
[01 14] The characterization data for these two blends and the blend components which fonii the comparative ex- 
amples for these experiments are given in Table 7. 





Polymer 


Ex. 12 


Poly. (C)*3 


Ex. 13 






(J)*2 




Blend Composition 




Interpolymer (C) 


0 


0 


0 


100 


50 


Interpolymer (1) 


100 


0 


50 


0 


0 


Olefin Polymer 
(J) 


0 


100 


50 


0 


50 


Mechanical Properties (23°C) 




Tensile 
Modulus, MPa 


703.3 


28.2 


206.4 


6.6 


11.9 


% Strain @ 
Break 


248. 3 


370.2 


319.9 


475.3 


566.1 


Stress @ Break, 
MPa 


17.1 


6 


14.2 


22.5 


12 


Energy @ 
Break, M.m 


98.2 


41 .4 


75.1 


102.2 


77.6 






Melt Rheology (IQO'^C) 




TixlO-3 (0.1 rad/ 
sec), *10-"' N- 
sec/m2 (poise) 


1.01 




5.3 


1.05 


0.92 



35 



40 



50 



55 



' Not an example of the present invention. 

1 Interpolymer (C) containing 43.3 wt. (17.1 mole) percent styrene; Ig. of 2.62. 



2 Olefin pc^mer (J, is chlorinated po^ethylene JCPE) commerc.ily avaliab.e from The Dow Chemical Company as TYR.N^« 4211 P. and having . 
chlorine content of 42%. a density of 1 .22 g/cw^ and < 2% residual crystaliinlty as measured by heat of fusion. 



3 Interpolymer (!) containing 69.9 wt. (38.4 mole) percent styrene; Ig of 1 .83. 
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Polymer 


Ex. 12 


Poly. (C)*3 


Ex. 13 




Melt Rheo logy (190«C) 




1^(100/0.1) 


0.14 


9.98 


0.046 


0.15 


0.09 


Tan 5 (0.1 rad/ 


9.98 




3.74 


4.2 


3.12 


sec) 




V t l_ rt# 1 ft' 









[01 1 51 Table 7 shows that the blend composition examples have good mechanical integrity and strength performance 
as evidenced by the stress, strain and total energy at breal<. 

EXAMPLES 14 TO 22 Blends with polypropylene and prop ylene copolymers 

roi 1 61 Blend Prep aration: All blend compositions are prepared with a Haake mixer equipped with a Rheomix™ 3000 
Lowl, Th e blend component s are first dry blended In the ratios given in Table 8 and then fed into .^^e mixer equilibrated 
at 190°C Feeding and temperature equilibration takes 3-5 minutes. The molten material is mixed at 190 C and 40 

[OUn Te' chaTacterization data for the blends and the blend components which form the comparative examples 
for these experiments are given in Table 8. 



Table 8 



25 



30 



40 



50 



55 





I Poly. 


Poly. 


Poiy. 


1 t-l' 


1 % 


Bland Coaposirion 




InterDoiy/ner (Q) 


100 


0 1 0 . 


0 




Interuoivroer (Xi 




LOG I 0 


70 




Olefmic Polvmer K 


0 


0 ) 100 


30 


r 


Mechanical Properties (23''C} 


Tensile Mod, HPa 


o 


-;03. J 


:.03. 

2 






Strain BreaK 


331. h 




125.31 


Stress i? Brea>c. M?3 




i-?.: \ :i-3 


13.^ 


.cJ . ^ 


Enerav f* Brealc, M.rr> 






63.? 


1,: 


TMA\ 






114 




Molt Rheology (190^0 




•lO'^N- sec/cm2 (poise J 


31 


1 . CI 


C- . oil 




J, 


ndoo/o. I) 


"0.038 


0. 1h 1 C .052 


J . 1 \ J.v* i 


Tan (S <0 . 1 rad/sec) 




9.9S ( 3.06 


3.5 j 3.a9 



• Not an example of the present: invention. 

1 Ir.terpoiymer yZ) conua^.ning wc . (19. S .-noie) percer^c 
5"yrene; I; of O.Oi. 

2 rp.-:erpoiymer fl> concaxning 61^,9 wt . 133.4 noie) percent 
styrene; I* of 1.83. 

3 Olefin polymer (K) is a poiyprcpylene homopol >mer 
available from Kmoco cndcr t-e cede HPP-94j»j. a.nd has a 
melt index (IJ of 12. 

4 Temperature to 1 mro probe depcri. 
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Table 8 (contd. ) 



15 





Poiv . 
(G) 


(I) 


Poiy . 


IG 


Ex . 
■» -1 


1 v.- 


BXend Coaposxtixon 


Interooi v/ner fG) 


100 } 0 


! 0 


0 1 50 


IncerDoivtner (li 


0 1 100 


c 1 .0 


ivO \ 0 


Oletinic Pcivmer (LJ 


0 1 0 


::o 1 JO 




Mechanical Propdrtxas <23*C) 


Tensile Mod . . MPa 








1 b4 2.6 




V. Strai.-s 3ceak 








[ 2^9. 1 






Stress (g 3reaK, MPa 






6 , 7 


14,1 


^ . s 


10,8 


Elneray ^ Break, N.in 








^6 . b 




114.4 






tSt> 


139 


78 J 


IL'b j 129 


Melt iUieoiogy (190**C) 


*10'^N sec/cm2 (poise) 






0.88 


0, 95 




U,45 


T){100/0.1) 






C-.062 


. 1 


0.091 


U.018 


Tan 6 (0.1 rad/sec) 






2.26 


3.08 


3. 67 


0.7S 



* Not an e>:ample of the present invention. 



1 Interpoiywer fG> containing A' .1 wt . (19.5 moie) percent 
styrene; I. of 0.01. 

2 Interpol v^ner (I) eonta:.ning 6S-.*- ;>-c . (33.4 mo*- > percent 
Styrene; T. of 1.S3. 



3 Olefin polymer (L) is an amorpnous polypropylene aval 
from Rexene under t.^e code FPP-D1310 and has a melt i 
of 4. 

4 Temperature to 1 mm probe aepth. 
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XabXa 8 (contd. ) 



5 



10 



15 





Poiy. 
(Gl 


Pol V . 


Pol/. 
(M) 


j L;< . 
1 13 




Poly. 
(Nl *• 


21 


22 


Blend Composx tion 


Incerpoiymer i-l': j 100 




0 ( 0 


50 


0 


0 




Interpolvmer (l) | 0 


IGO 


0 1 70 


0 


0 


50 




Oleiinic Polymer (M] I 0 




iOO 1 150 


bO 


0 




r-u- 


Olerinic Polvmer (M) | J 


0 


0 1 0 




100 


50 


50 


Mdchanxcal Pxropez-tzxes (23 •'O 


Tensile Mod, I 6.B 


703. 3 


20 1 406. « 


I : . 7 


2 






Strain C- Brean | 337 . 8 


1:4 o. 3 


7 17.3 


1 309 


327. S 


181.8 


29-7 


28-1 . 7 


S cress 9 Brean, ;-J?a 1 17.5 


17.1 1 


^^ j 


1 :t> 


t . 3 


O.J 


• • 


;.'.3 


Enercv (4 BreaK, H.m 1 "^3.?. 


9d.2 1 


iOS.l 


112.3 


T3.8 


I. a 1 


2 . 6 


14.4 


MeXt Rheology ( 


1 90*^0 




nxlC' (0,1 rad/sec^ , 1 
* 10'^ Nscc/cm2( poise) 1 


31 


1.01 


a. 5 


1.03 


3 


1.77 




6.11 


naoo/o.i) 1 


0.038 


0.14 


U . 1 3 


a. 13 


U. 057 


0. 1*1 


U. 1 J 1 


0. 031 


Tan 6 (0.1 rad/sec) i 


1.26 I 




' . 1 X j 


3.12 


1 . 7 


4 .d3 


ub 1 0. S>4 



* Hot; an exaosple of t:he present invention. 



1 Interpolymer (G) csntaining 47.3 wc. r. 9 . 5 mole] percent ccyrene; 
I, of O.Ol. 

2 I.Tterpoiymer (1) containing 69.9 wt. (33.4 mole) percent styrene; 

I; of 1.S3. 

3 Olefin polyner (M) is an ethyiene-prop/iene copolymer containing 
76 *o Ethylene/24 Propylene, produced via Dow INSITE'^ catalysr 
technology and having a melt index (1:> of 1.37. 

4 Olefin poiyn^er (N) is an othylene-propylene-diene terpolymer 
containing SO. 9?. Ethyiene/4 4 . 9^ Propyiene/4 . 2 i noroornene. 
produced via Dow :?v-SITE™ catalyst tecnnology and having a melt 
index ily) of 0,56. 



[0118] Table 8 shows that blend compositions show good mechanical integrity and strength perfomnance as evi- 
35 denced by the stress, strain and total energy at break. 

EXAMPLES 23, 24 and 25. Blends with ethylene/vinyl acetate copolymer Blend Preparation 

[0119] Three blend compositions, examples 23, 24 and 25, are prepared in a weight ratios of 50/50 from interpolymer 
40 (H) and olefin polymer (O), Elvax^"^ 250, a weight ratio of 50/50 from interpolymer(G) and olefin polymer (O), and a 
weight ratio of 50/50 from interpolymer (A) and olefin polymer (O), with a Haake^w mixer equipped with a Rheomix 
3000 bowl. The blend components are first dry blended and then red into the mixer equilibrared at 190°C. Feeding 
and temperature equilibration takes 3-5 minutes. The molten material is mixed at 190°C and 40 rpm for 10 minutes. 
[01 20] The characterization data for these blends and the blend components which f onn the comparative experiments 
45 are given in Table 9. 
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Table 9 



Exa&pXo 


Poly. 
(H) ^ 




22 


Poly. 


Ex. ^'4 

i /~ > / t r\\ 


Biena Composi u:.on - i'.'t . 
ratio 






(H) / (O) 
50/50 




(Cj) / (UJ 

50/50 


Me char 




(23"C) 






Tensile Mod, MPa 




' ' c 


li^.3 


6.8 


10. 3 


. Strain Brean 


377. 5 


1 J 1 ^ 


4 65 


337. c 


ST 7 


Stress t» Break, MPa 


34.3 






17.5 


7 . A 


Energy \$ SreaK, N*m 


l^i5. 5 


1 .J 6 . 5 




73.2 


C 1 


Mel 


t Rheoiogy 








qy.iO'" (0.1 rad/secj, 
*10*^N- spc/cm2(ooise ) 


16. b 


J. 5 




31 


0.23 


n(ioo/o,i) 

Tan 6 (0.1 rad/secj 


2.37 


4'd . ^ 


0.C52 
^ . 03 


0.03B 

1.16 


U. 14 
3.S^ 



TabXe 9 (contd. ) 





Poly. (A)* 




Blend Compos J. c i • 
ratio 




(A) / (O; :50/bO 


Tensile Moa, MPa 


594 . 3 


93 . 8 


% Strain e Break 


257.8 


297 


Ijtress e Breax, KPa 


21.5 


11. 3 


Energy Break, N-m 


118.5 


55.6 


i^lt: RKeology (0 190**C) 




n>:l0 MO. 1 raa/sec) , 

* 1 0-1 N c^^/rrr.2( poise ) , 


0 . 


0.87 


ntioo/o.i) J 

Tan o (0. 1 raa/secj 


0. u4b 


J.07O 



interpoiymer (A) containing 69.4 . (38.4 mole) percent 
styrene; I: of 0.18. 

incerpolymer (3) containing 47.3 wt . (19.5 moie) percent 
Styrene; 1 2 0.01- 

Interpoiymer (K) containing 29.3 wt . (iO mole) percent 
Styrene; Ir ot 0.03. 

Polwer (O) is an ethyl=ne/«inyl acstate copoly^t. ElvaK™ 
2S0 available DuPonc chericol. company- 



10,a„ T.b,.9*o.s.h..meb,e„ac«mp»s«on.«.mp,e.h»r.3.o.nn.«h.„ic«,n,ag«,an.a„ang,bpa.=n„.no. 

™«rT.rjror4uSrcrprr.™:s»« 

performance. 
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EXAMPLE 26 



LDPE Polymer 

[0124] The LDPE polymer used in this example has a melt index of 1.B per ASTM 1238 at 190°C/2.16 kg 
density of 0.923 g/cm^. 



ES Interpolymer 

r0125l The ES interpolymer employed in this example is interpolymer I (see tables 1 A and 1 B). 

[0126] The resultant interpolymer contains 69.9 wt. percent (38.4 mol percent) styrene moiety (residue) and a melt 

ioi 271 '^^Th J equipment used in this example is a 38 mm (1-1/2") screw type extruder having additional zones of mixing 
and cooling at the end of usual sequential zones of feeding, metering, and mixing. An opening for bk^wing agent .s 
provided on the extruder barrel between the metering and mixing zones. At the end of the cooling ^or^e, there .s attached 
a die orifice having an opening of rectangular shape. The height of the opening, hereinafter called the die gap, is 
adjustable while its width is fixed at 6.35 mm (0. 25 ") 

r0128] In this example, 80/20 and 60/40 blends of a low density polyethylene (LDPE) and an ES copolymer are 
expanded with isobutane blowing agent For comparison, a foam is also prepared from the straight LDPE resin^ 
r01291 The granular polyethylene is preblended with a predetermined amount of the granular ES copolymer, a con- 
centrate of glycerol monostearate (GMS) so that the effective GMS level could be 1 .0 pph, and a small ^nio^m (ap- 
prox mately 0^02 pph) of talcum powder. GMS is added for foam dimensional stability and talcum powder .s added o 
cS^^e control The solid mixture is then fed into the hopper of the extruder and extruded at a uniform rate of 15 lb/ 
hr (6 8 The temperatures maintained at the extruder zones are 160 =C at feeding zone, 177=C at trans, .on 

zle 188»Catmeltingzone,193"Catmeteringzoneand 

port at a ni^>n^"ate so that ihe blowing agent level became approximately 1^3 g-moles per ^.''^^^^ ° P° ^^^^^^^^^^ 
The temperature of the cooling zone is gradually reduced to cool the polymer/blowing agent mixture (gel) to he optimum 
Lan^fnTtlteratu e The optimum foaming temperature ranged from 1 08 »C to 11 1 -C. The die temperature is nna.n- 
tafned at 108 1 09»C throughout the tests in this example. The die opening is adjusted to achieve a good foam strand 
free from prefoaming. 

Processability and Strength Testing 

r01 301 The processability data of the tests are summarized in Table 1 0. Good foams having low densities and sub- 
mnSlly c ose' eel sfucZre are achieved from the polymer bends as well as from the LDPE resin. The J'-d^ permU 
Seate die openings and thus larger foam cross-sectional sizes. All foams have a width of approxirTiately 32 mm. The 
fo^,s a^Zensifnal y st^^ during aging at a room temperature while exhibiting little shrinkage. The strength prop^ 
Lrs of the~reL^^^ approximately one month after extrusion. As shown in Table lO^the f?ams made from 
LDPE/ES blends are stronger and tougher than the LDPE foam in both tensile and compression tests. 



26 



EP 0 923 617 B1 



Table 10 





Processability and Strength Properties of Blend Foams 






5 


Test No. 


Polymer 
Type 
(1) 


Die Gap 
(mm) 
(2) 


Thick 
. (mm) 
(3) 


Foam 
Dens. 
(kg/m3 

(4) 


Cell Size 
(mm) 
(5) 


Tens. Str, 
(kPa) 
(6) 


Tens. Elong. 
(%) 
(7) 


Comp. Str. 
(kPa) 
(8) 




i.r 


LDPE 


1.5 


11 


30 


1.8 


193 


58 


40 


10 


1.2 


LDPE/ES 
80/20 


1.8 


15 


35 


1.5 


200 


71 


53 




1.3 


LDPE/ES 
60/40 


2.4 


17 


36 


1.1 


214 


134 


68 



15 



* Not an example of this Iventlon 

(1) Es - ethylene/Styrene copolymer I having 69.9% styrene residue and a melt index (Ig) of 1.83. 

(2) The height of die opening at the threshold of prefoaming in millimeters. 

(3) The thickness of foam body in millimetres. 

(4) The density of foam body aged for 4 weeks in kilograms per cubic meter 

(5) The cell size determined per ASTM D3576 In millimetres. 

(6) Tensile strengthof the foam body In the extrusion direction In percent. 

(7) Tensile elongatk^n of the foam body in the extruston direction In percent. .uooascals 
(9) Compressive strength of the foam body at 25% deflection determined per ASTM D3575 in k.lopascals. 



25 Damping Characteristics 

roi3n The foams prepared above are tested for their damping characteristics. The test specimens are prepared 



tan 6 = 



0) 



40 



c = 



(2) 



(3) 



50 



60M0: LDPE/ES blend foam is remarkable with its five fold better damping capability than the LDPE foam. 
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Table 11 



Damping Characteristics for Various Acoustical Blend Foams 


Test No. 


Polymer Type 


1 Hz (6.3 rad/sec) 


10 Hz (63 


rad/sec) 




G' 


G" 


Tan 5 


C 


G' 


G" 


Tan 5 


C 






(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


(3) 


(4) 


1.1* 


LDPE 


40 


6 


0.14 


0.9 


46 


6 


0.13 


0,1 


1.2 


LDPE/ES 80/20 


63 


12 


0.19 


1.9 


78 


12 


0.15 


0.2 


1.3 


LDPE/ES 60/40 


85 


30 


0.35 


4.7 


30 


31 


0.24 


0.5 



* Not an example of this Invention 

(1) Storage modulus in E^'^ dynes per square centimeter. 

(2) Loss modulus in E+9 dynes per square centimeter. 

S TaZn9^<^-~ '1 0-^N-sec/m2 (^ynes per square centimeter/radians per second.) 



Table 12 



..... .r..,..nr. „n Damoino Coomcients of Various Acoustical Blend Foams .n Torsional DMS lestj 


Test No. 


Frequency Hz 


Ang. Vel. rad/s 


n^moina Coefficient E-h9 M0-iN-sec/m2(dyne sec/cm-) 




LDPE 


LUr t/to 
80/20 


LDPE/ES 
60/40 


a 


0.16 


1.00 


5.43 


11.60 


21 .65 


b 


0.20 


1.26 


4.41 


9.37 


18,25 


c 


0.25 


1 ,59 


3.58 


7.55 


15.4 


d 1 


0.32 


2.00 


2.8 


6.10 


12.85 


e 


0.40 


2.51 


2.32 


4.86 


10.75 


f 


0.50 


3,16 


1.81 


3.70 


8.82 


g 


0.63 


3,98 


1.42 


3.04 


7.24 


h 


0.80 


5,01 


1.12 


2.48 


5.84 


i 


1.00 


6.31 


0.90 


1.93 


4.72 


j 


1.26 


7.94 


0.70 


1.52 


3.84 


k 


1.59 


10.00 


0.56 


1.17 


3.06 


1 


2,01 


12.60 


0.43 


0.85 


2.48 


m 


2.53 


15.90 


0.36 


0.74 


1.96 


n 


3.18 


20.00 


0.27 


0.58 


1.57 


0 


3.99 


25.10 


0.22 


0.48 


1 24 


P 


5.63 


31.80 


0.19 


0.38 


0.98 


q 


6.33 


39.80 


0.14 


0.30 


0.77 


r 


7.97 


50.10 


0.11 


0.24 


0.62 


s 


10.04 


63.10 


0.09 


0.18 


0.49 


t 


12.64 


79.40 


0.08 


0.15 


0.39 


u 


15.92 


100.00 


0.06 


0.13 


0.31 
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10 



15 



20 



25 



30 



Dynamic Cushioning Testing 

[0133] As shown in the tests of this example, the LDPE/ES blend foams manifest their superior energy absorbing 
capabilities in dynamic cushioning as well. In this example, the foams made above are prepared into drop test speci- 
mens of approximately 2" (5.06 cm) cubes. Several foam strands are cut and heat-welded together to prepare the test 
specimens. A specimen is set on a table so that its vertical direction {of the foam strand) is aligned vertically. A weight 
is dropped onto the specimens from an approximately 61 cm (24") height. An accelerometer adhered on the top of the 
weight records the deceleration of the weight by the foam specimen. Four additional drops are made on the same 
specimen with one-minute Interval given between the drops. The tests are repeated with another weight with a new 
specimen. Weights are selected to exert a static stress ranging from approximately 1 .8 kPa to 1 3.4 kPa, The thickness 
of the foam specimen before and after the drop tests are recorded. 

[0134] The data are summarized in Table 1 3. In general, the LDPE/ES blend foams, are shown to be better shock 
mitigating materials that the LDPE foam. The blend foams give a lower minimum peak deceleration. The shock-miti- 
gating capability of the LDPE/ES: 60/40 blend foam is especially remarkable as the foam records a low peak deceler- 
ation at a wide range of static loading. All foams recovered well after the drop tests as the recovery data for a heavy 
weight in Table 13 indicate. 

Table 13 



Dynamic Cushioning Properties 


Test No. 


Polymer Type 


Peak Deceleration at Static Stress (kPa) 
(1) 


Recovery 9.3 kPa after 1 hr 
(2) 


1.8 


2.4 


3.4 


6.0 


9.3 


13.4 


1.1* 


LDPE 


65 


56 


57 


60 


89 


N.D.3 


95 


1.2 


LDPE/ES 80/20 


59 


58 


54 


60 


99 


N.D.3 


95 


1.3 


LDPE/ES 60/40 


62 


62 


51 


55 


60 


81 


96 



* Not an example ol this invention. 

1 The average of peak decelerations during second through fifth drops in Gs. 

2 Thickness as a percentage of the Initial one hour after the drop tests with the loading of 9.3 kPa. 

3 Not Determined. 
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EXAMPLE 27 

LDPE Polymer 

[01351 The LDPE polymer used in this example has a melt index of 1 .8 per ASTM 1238 at 190°C/2.16 kg and a 
density of 0.923 g/cm^. 

ES Interpolymer 

[0136] The ES inte^olymer employed in this example is prepared in a manner similarto that of interpolymer C and 
contains 45.9 wt. (1 8.3 mol) percent styrene moiety and a melt index (y of 0.43. 

[01 371 The apparatus and the method of preparation of the foam are essentially the same as in Example 26. A good- 
duality foam of a substantially closed cell structure is made from the blend. The foam has a thickness of 1 9 mm, width 
of 34.5 mm. density of 29 kg/m3 and cell size of 1.2 mm. ^ o^r^.r^^tnc ^mtc= nqi 

r01381 The dynamic mechanical properties of the foam are detemnined using a forced vibration apparatus (MTS 831 
Elastomer Test System). In the test, a rectangular specimen is cyclically compressed with a predetermined dynamK: 
load at a certain frequency and the dynamic strain induced in the specimen is monitored. In ^^^^^^^^^^^^^^ 
specimen of 32.9 mm in width. 34.6 mm in depth and 6.5 mm in height is cut out of the extruded foam strand and 
subjected to a dynamic mechanical test in a temperature-controlled chamber. The temperature of the chamber .s nr^ain- 
tained at -1 0«C. The mean load is set at -20 Newtons and the dynamic load is set at 1 5 Newtons. The frequency (f) of 
cyclic compression is sweeped from 1 Hz to 101 Hz at a 2 Hz step. k /c-x i^c. 

[01391 From the dynamic stiffness (K*), phase angle (§) and shape factor, storage modulus of elasticity (E). loss 
modulus of elasticity (E") and damping coefficient of the foam specimen are calculated by the following equations: 
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shape factor = 



width X depth 
height 



{A1) 



E' = 



E" - 



K" X cos6 
shapef actor 

K" X sin6 
shapef actor 



(A2) 
(A3) 



^ _ K" sin6 _ E" xshapefactor . 



(A4) 



[0140] The foam made In Test 1.1 of Example 23 is similarly tested for comparison. The specimen of the Test 1 .1 
foam has a width of 32 mm, depth of 35.2 mm and height of 6.8 mm. The data for these two foam specimens at selected 
frequencies of 1, 11 and 101 Hz are set forth in Table 13. 



Table 14 



Test 




At 1 Hz 






At 11 Hz 






At 101 Hz 




No. 




























E' 


E" 


tan 6 


C 


E' 


E" 


tan 5 


C 


E' 


E" 


tan 5 


C 




(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


(3) 


(4) 


1.1* 


10.6 


0.23 


0.21 


5.93 


1.36 


0.23 


0.17 


0.54 


1.62 


0.26 


0.18 


0.07 


4 


1.29 


0.35 


0.27 


9.71 


1.90 


0.38 


0.20 


0.96 


2.66 


0.43 


0.16 


0.12 



• Not an example of this invention 

(1) storage modulus In N/mm^- 

(2) loss modulus in N/mm2. 

(3) E-/E' 

(4) Damping coefficient in N-sec/mm. 



[0141] From Table 143, it is evident that the LDPE/ES (465) blend foam has the better damping capability than an 

LDPE foam at -10°C. 



EXAMPLE 28 

[0142] tn this example. 10 grams of a ethylene-styrene (ES) copolymer that is used in Example23 (ethylene-styrene 
copolymer (I)- see table 1 A & 1 B) is melt blended with 1 0 grams of an ethylene-acrylic acid copolymer (EAA) available 
from and a registered trademark of The Dow Chemical Company as Primacor^M 3340 (6.5 wt. % acrylic acid and 9 
melt index) using a Brabender mixer. The mixing is done at 180''C for 15 minutes at a rotor rotating speed of 30 rpm. 
The polymer blend is molded on to a steel bar maintained at 1 SO'^C using a hot press in order to detemnine its damping 
capability in accordance with the SAE J1 637 test. The steel bar has the dimensions of 0.8 mm in thickness, 12.7 mm 
in width and 225 mm in length. Approximately a 200 mm length of the steel bar is covered with the polymer layer of 
uniform thickness of approximately 1 .2 mm. Adhesion between the steel bar and the polymer layer is excellent. For 
comparison, a steel bar specimen coated with pure Primacor™ 3340 resin of approximately 1 .2 mm thickness is also 
prepared. 

[0143] The specimens are tested according to the SAE J1637 test for their damping capabilities at an ambient tem- 
perature of 23°C. The specimen coated with an EAA/ES layer recorded a damping ratio (factor) of 0.79%. This damping 
ratio is compared with the damping ratio of a bare steel bar (0.13%) and that of a steel bar adhered with a pure EAA 
layer (0.59%). 

Examples 29 - 31 

[0144] The resins in Table 15 were employed in the following Examples 29-31 . The LDPE used was that used in 
Example 26 and had a melt index, Ig. of 1 .8 g/1 0 min and a density of 0 .923 g/cm^. The ethylene styrene interpolymers 
ESI #'s 1 through 4 were prepared as follows: 
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Reactor Description 

[0145] The single reactor used was a 6 gallon (22 7 L), oil jacketed, Autoclave continuously stirred tank reactor 
(CSTR). A magnetically coupled agitator with Lightning A-320 impellers provides the mixing. The reactor ran liquid full 
at 475 psig (3,275 kPa). Process flow was in the bottom and out the top. A heat transfer oil was circulated through the 
jacket of the reactor to remove some of the heat of reaction After the exit from the reactor was a micromotion flow 
meter that measured flow and solution density. All lines on the exit of the reactor were traced with 50 psi (344.7 kPa) 
steam and Insulated. 



Procedure 



[0146] Ethylbenzene or toluene solvent was supplied to the mini-plant at 30 psig (207 kPa). The feed to the reactor 
was measured by a Micro-Motion mass flow meter. A variable speed diaphragm pump controlled the feed rate. At the 
discharge of the solvent pump a side stream was taken to provide flush flows for the catalyst injection line (1 Ib/hr (0.45 
kg/hr)) and the reactor agitator (0.75 Ib/hr (0.34 kg/ hr)). These flows were measured by differential pressure flow, 
meters and controlled by manual adjustment of micro-flow needle valves. Uninhibited styrene monomer was supplied 
to the mini-plant at 30 psig (207 kpa). The feed to the reactor was measured by a Micro-Motion mass flow meter. A 
variable speed diaphragm pump controlled the feed rate. The styrene streams was mixed with the remaining solvent 
stream Ethylene was supplied to the mini-plant at 600 psig (4,137 kPa). The ethylene stream was measured by a 
Micro-Motion mass flow meter just prior to the Research valve controlling flow. A Brooks flow meter/controllers was 
used to deliver hydrogen into the ethylene stream at the outlet of the ethylene control valve. The ethylene/hydrogen 
mixture combines with the solvent/styrene stream at ambient temperature. The temperature of the solvent/mononner 
as it enters the reactor was dropped to ~5 "C by an exchanger with -5«C glycol on the jacket. This stream entered the 
bottom of the reactor. The three component catalyst system and its solvent flush also enter the reactor at the bottoni 
but through a different port than the monomer stream. Preparation of the catalyst components took place in an inert 
atmosphere glove box. The diluted components were put in nitrogen padded cylinders and charged to the catalyst run 
tanks in the process area. From these run tanks the catalyst was pressured up with piston pumps and the flow was 
measured with Micro-Motion mass flow meters. These streams combine with each other and the catalyst flush solvent 
iust prior to entry through a single injection line into the reactor. 

[01471 Polymerization was Stopped with the addition of catalyst kill (water mixed with solvent) into the reactor product 
ine after the micromotion flow meter measuring the solution density. Other polymer additives can be ^^ded with the 
catalyst kill. A static mixer in the line provided dispersion of the catalyst kill and additives in the '^^""'^l f^^j^"'^^^^^'^^ 
This stream next entered post reactor heaters that provide additional energy for '^^f'^'^J^'^ZV^f.^^^^^ 
occured as the effluent exited the post reactor heater and the pressure was dropped from 475 PS'Q 0.275 kPa) down 
to ~250mm of pressure absolute at the reactor pressure control valve. This flashed polymer entered a hot oil jacketed 
devolatilizer. Approximately 85 percent of the volatiles were removed from the polymer in the devolatilizer. The volat les 
exit the top of the devolatilizer. The stream was condensed and with a glycol jacketed exchanger, entered the suction 
of a vacuum pump and was discharged to a glycol jacket solvent and styrene/ethylene separation vessel. Solvent and 
irene were removed from the bottom of the vessel and ethylene from the top. The f f -^^i;? 
wrth a Micro-Motion mass flow meter and analyzed for composition. The measurement of vented ethylene plus a ca^ 
culatbn of the dissolved gasses in the solvent/styrene stream were used to calculate the ethylene conversion. The 
polyr^Tr seperated in the Lvolatilizer was pumped out with a gear pump to a ZSK-30 devolatilizing vacuum extruder. 
The dry polymer exits the extruder as a single strand. This strand was cooled as it was pulled through a water bath. 
The excess water was blown from the strand with air and the strand was chopped into pellets with a strand chopper^ 
[01481 In all cases the three component catalyst stream employed modified methylalummoxane Type 3A CAS# 
46905-79-5 The catalyst used to prepare ESI #1 was (f-butylamido)dimethyl(tetramethylcyclopentadienyl)si arje-ti- 
tanium (I I) 1 ,3-pentadiene, and the cocatalyst was bis-hydrogenated tallowalkyi methylammonium tetrak.s(pentafluor- 

mS'^ThT catalyst used to prepare ESI #'s 2, 3 and 4 was dimethyl[N-(1 ,1-dimethylethyl)-11-dlmethyl- 
1 .[(1 ,2,3,4,5-eta.)-1 ,5,6,7-tetrahydro-3-phenyl-s-lndacen-1-yllsilanaminato(2-)-Nl-titanium and the cocatalyst was tns 
(pentaflu'orophenyl)boron.CAS# 001109-15-5. ^i„T=hi»-i«; 
[0150] The various process conditions and resulting interpolymer properties are summarized in Table is. 
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Table 15 



Resin 


Reactor Temp 
°C 


Solvent 


MMAO/ Ti 
Ratio 


B/Ti 
Ratio 


Melt Index 
(I2) 


Percent 
aPS 


Inter-polynner % 
Styrene 


Wt^/o 


mol% 


ESI #1 


85 


Ethylbenzene 


6 


1.2 


1.0 


14 


38 


17 


ESI #2 


93 


Toluene 


7 


3.0 


1.5 


0.8 


47 


20 


ES! #3 


79 


Toluene 


9 


3.5 


1.5 


1.8 


69 


39 


ESI #4 


97 


Toluene 


3.5 


3.5 


10.0 


0.2 


31 


11 



10 



20 



25 



30 



35 



40 



Weight percent styrene in the interpolymer is the percent styrene incorporated in the interpolynner based upon the total 
weight of the ESI resin 

Mole percent styrene in the interpolymer is the percent styrene incorporated in the interpolymer based upon the total 
moles of ESI resin 

Percent aPS is the percent atactic polystyrene based upon total weight of ESI resin 12 is the melt index measured at 
190° C using a weight of 2.16 kg 

Example 29 

[01 51 ] LDPE/ESI resin blend foams of the present invention were made to demonstrate the effect of ESI in broadening 
the observed foaming temperature window versus that typically observed in making conventional LOPE foams. 
[0152] The LDPE/ESI resin blend foams were made in an apparatus comprising an extruder, a mixer, a cooler, and 
an extrusion die in series. Resin granules of the LDPE and ESI were dry tumble blended and fed via a hopper to the 
extruder The ESI resin contained a small amount of the talc. The granules were melted and blended to form a polymer 
melt The polymer melt was fed to the mixer where isobutane, a blowing agent, was incorporated to form a polymer 
gel The polymer gel was conveyed through the cooler to lower the temperature of the gel to a desirable foaming 
temperature. The cooled polymer gel is conveyed through the extrusion die into a zone of lower pressure to fomi the 
expanded foam product. . o 

[0153] Use of LDPE/ESI resin blends afforded a significant increase of the foaming temperature window to 3-4 C. 
This increase is significant since the foaming window is typically only rc for foams containing only LDPE resin. Ex- 
pansion of the foaming window reduces the incidence of "f reeze-off" (solidification of resin prior to exiting the extrusion 
die) and production scrap generation. High quality, low density closed cell foams were produced without encountering 
f reeze-off 

[01541 Based upon the results, useful ESI resins include those having 30-75 weight percent total styrene content, 
melt index of 0 5-20. and up to 20 weight percent aPS (atactic polystyrene) and preferably less than 2 weight percent 
aPS Total styrene content in the ESI resin is the weight of styrene incorporated in the ethylene/styrene interpolynner 
plus the weight of the free constituent aPS divided by the total weight of the ESI resin. Results are set forth in Table 
1 6 below. 
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Example 30 



roi 551 Closed cell LDPE/ESI resin blend foams were made in accordance with the present invention. A comparative 

example of a conventional, closed cell LDPE foam (Sample #1) was also made. 

r0156l The present foams were made with the apparatus and techniques descnbed in Example 29. 

£ 57 ^ e p^esen foams were Cosed cell and exhibited smallercell size, better skin quality, ^etter toug nes^^^^^^ 

draplonfor^ and better softness compared to the closed cell LDPE foam. Results are set forth m Table 17. 
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Table 17 



# 


ic4 
(phr) 


Percent 
LDPE 


Type of 
ESI 
Resin 


% ESI 
inter- 
polynner 


% 

aPS 


(°C) 


Density 
pcf 

(kg/nn3) 


Open Cell 
Content 

(%) 


Cell Size 
(mm) 


r 


7.5 


100 




0 


0 


112 


2.35 
(37.6) 


4.5 


1 .63 


2 


7.5 


50 


ESI 
#3 


49.1 


0.9 


105 


1.92 
(30.7) 


4.3 


0.90 


3 


7.5 


80 


ESI 
#2 


19.8 


0.2 


106 


2.37 
(37.9) 


4.8 


1.16 


4 


7.5 


80 


ESI 
#1 


17.2 


2.8 


110 


2.26 
(36.2) 


4.7 


1 .08 


5 


7.5 


80 


ESI 
#3 


19.6 


0.4 


108 


2.26 
(36.2) 


2.9 


1.16 


6 


7.5 


50 


ESI 
#2 


49.6 


0.4 


106 


2.38 
(38.1) 


7.0 


1.16 


7 


10 


50 


ESI 
#4 


49.9 


0.1 


109 


1.71 
(27.4) 


3.7 


1.02 



parts by weight of resin 



> 



ic4 is the isobutane in parts per hundred 
aPS is the atactic polystyrene 

Tf is the foaming temperature in degrees Centigrade 

rPsir'S'pe'ri™ S LiZon -i*. o> 531. aPS, »<■ LDPE ph, « p.«. P»r h«*»d 

parts by weight of resin (polymer) 
not an exampl e of the present invention 

Example 31 

described in Example 29. Two different ESI resins were employed example were kept at ambient 

10160] The foams made with LDPE/ESl resin blends ^l.^^^^'";^;**^^^ 

Lporature and measured for volume change over ^'-^^ j;"^";^^^^^ dimensional change 

desirable. npp/F<5i Resin #3 exhibited superior dimensional stability compared to the LDPE 

[0161] The foams made with LDPE/ESl Resin #3 Resin #2 Results are set forth in Table 1 8 below. 

Umof thecomparativeexampleandthefoamsmadewrthLDPBK^^^^^^ ^^^^ 
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30 



35 



Sample 


ic4 


7o 
LDPE 


Type of 
ESI 
Resin 


% ESI 
inter 
-polymer 


7o 

aPS 




Density pcf 
(kg/m3 ) 


Open Cell 
Content 
(%) 


Maximum 
Volume 

(%) 


r 


75 


100 




0 


0 


112 


2 35 
(37.6) 


4.5 


1 Q Q 1 


2 


7.5 


50 


ESI 
#3 


49.1 


0.9 


110 


2.67 
(42.7) 


4.7 


. A Q 1 


3 


7.5 


50 


ESI 
#3 


49.1 


0.9 


108 


2.24 
(35.8) 


3.3 


-r*T.O 1 
j-O 7 I 


4 


7.5 


50 


ESI 
#3 


49.1 


0.9 


106 


2.00 
(32.0) 


2.2 


I 1 

4T3 


1 ^ 


7.5 


50 


ESI 
#3 




09 


105 


1.9 2 
(30 .7) 


4.3 


+3.4 1 


1 ^ 


7.5 


50 


ESI 

#3 


49.1 


0.9 


104 


1.9 5 
(31 .2) 


3.2 


38.8% 1 


7 


7.5 


50 


ESI 
#2 


49.6 


0.4 


106 


2.3 8 
(38.1) 


7.0 




8 


7.5 


50 


ESI 
#2 


49.6 


0.4 


104 


2.9 4 
(47 .00 


6.1 


37.2% 












lA/einht of resin 




ic4isthe isobutanein pans per nunu.c^ 

aPS Is the atactic polystyrene 

Tf is the foaming temperature in degrees Centigrade 

pcf is the density in pounds per cubic foot 

kg/m3 is the density in kilograms per cubic meter LDPE. 
o/! ESI interpolymer is the weight percent ESi ;;;^^^2hTo?EsTl^ the parts per hundred parts 
o/, aPS is the weight percent aPS based upon the we.ght of ESI, aPb, 
by weight of resin (polymer) 

* not an example of the present invention . 



Claims 



45 



50 



55 



1 A fabricated article other thar, a filr. comprisir,g a biend o, poiyr^eric materials consistir^g of 

(A) from 1 to 99 weig.t percer^t of one or -re a.,ef;r,/v,ny,.ene ^^^^^^^^^^^^^^ 

comprised of: 

(1) from 0.5 to 65 mole percent of either 



R1__C = C(R2)2 
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wherein AMs a slerically bulky, aliphatic or cycloaliphatic substituent of up to 20 carbons, is selected 
from the group of radicals consisting of hydrogen and alkyi radicals containing from 1 to 4 carbon 
atoms- each R2 is Independently selected from the group of radicals consisting of hydrogen and alky! 
radicals containing from 1 to 4 carbon atoms, or alternatively R1 and together to mi a ring system or 
(c) a combination of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 
cycloaliphatic vinylidene monomer; and 

(2) from 35 to 99 5 mole percent of at least one aliphatic a olefin having from 2 to 20 carbon atoms; and 

(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer components com- 
prising aliphatic a olefins having from 2 to 20 carbon atoms, or aliphatic a olefins having from 2 to 20 carbon 
atoms and containing polar groups. 

A fabricated article of claim 1 wherein 

(I) said blend comprises from 5 to 95 weight percent of component (A) and from 95 to 5 percent by weight of 

(ircompTninJ (A) contains from 1 to 55 mole percent of component (A-l) residues and from 45 to 99 mole 

nercenl of component (A-2) residues; and . • ♦ 

Sh) component (B) comprises a homopolymer or copolymer of monomer components comprising two or more 

a olefins having from 2 to 12 carbon atonns. 
A fabricated article of clainn 1 wherein 

(i) said blend comprises from 1 0 to 90 weight percent of component (A) and from 90 to 1 0 percent by weight 

(ilS'orntTi; c"olns from 2 to 50 mole percent of component (A-1) residues and from 98 to 50 mole 
percent of component (A-2) residues. 

A fabricated article of claim 1 wherein 

(i) component (A) is a substantially random interpolymer of styrene and ethylene or a combination of styrene 

rircZ-mS)" 'r^^^ or propylene; or a copolymer of ethylene or propylene and 

J lea^one Sir « oLin contacting from 4 to 8 carbon atoms; or a copolymer of ethylene or Propylene and 
2 leS one of aclync acid. Vinyl ace^te, maleic anhydride or acrylo 

propylene and a diene. 
A fabricated article of claim 2 wherein 

(i) component (A) is a substantially random interpolymer of styrene and ethylene, or styrene. ethylene and at 

loact nnp other a olefin containing from 3 to 8 carbon atoms; 

'rcompontnt (B) is a h^^ of ethylene or propylene, or a copolymer of ethylene and/or propylene 

Sd a" east onL ither „ olefin containing from 4 to 8 carbon atoms; or a terpolymer of ethylene, propylene 
and at least one of 4-methyl pentene, butene-1 . hexene-1 or octene-1 . 

A fabricated article of claim 3 wherein 

(i) component (A) is a substantially random interpolymer of styrene and ethylene, or styrene and a combination 

« iSTone omer a ooLLng Iron, 4 8 ca«on ..o^: o, . ».pol,™r ot .t«,l.ne, propylen. .n^ . 

diene. 

A fabricated article of claim 1 wherein 

m component (A) is a substantially random interpolymer of styrene and ethylene or styrene and a combina^^ 
ofSSne an J at least one of propylene, 4-methyl pentene, butene-1 . hexene-1 . octene-1 or nortornene. 
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(2) component (B) is a homopolymer of ethylene or a combination of ethylene and at least one of propylene, 
4-methyl pentene, butene-1 , hexene-1 or octene-1 

8. A fabricated article of claim 1 wherein 

(i) component (A) is a substantially random interpolymer of styrene and ethylene; and 

(ii) component (B) is selected from: 

(1) one or more homopolymers of ethylene, 
10 (2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a diene, 

(6) one or more copolymers of ethylene and octene-1 , 

15 (7) one or more copolymers of ethylene, propylene and norbornene, 

(8) one or more copolymers of ethylene and acrylic acid, 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(1 0) any combination of any two or more of polymers (1 ) - (9). 

20 9. A fabricated article of claim 1 wherein 

component (A) is a substantially random interpolymer made from 1 - 10 mole percent styrene and 90 - 99 

Ze peTen^^^^^^^^^ or a combination of ethylene and at least one of propylene, 4-methy. pentene. butene- 

1 , hexene-1 , octene-1 or norbornene; and 
25 (2) component (B) is selected from: 

(1) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

30 (4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a diene. 

(6) one or more copolymers of ethylene and octene-1 , 

(7) one or more copolymers of ethylene, propylene and norbornene, 

(8) one or more copolymers of ethylene and acrylic acid, 

35 (9) one or more copolymers of ethylene and vinyl acetate, or 

(1 0) any combination of any two or more of polymers (1) - (9). 

10 A fabricated article of claim 1 wherein 

butene-1, hexene-1 , octene-1 or norbornene; and 
(2) component (B) is selected from: 

45 (1 ) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a diene, 

(6) one or more copolymers of ethylene and octene-1 . 

(7) one or more copolymers of ethylene, propylene and nortomene. 

(8) one or more copolymers of ethylene and acrylic acid, 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(10) any combination of any two or more of polymers (1) - (9). 

11. A fabricated article of claim 1 wherein 

(1) oomponont (A) is a substantially random interpolymer made from 25-50 mole percent styrene and 50 to 
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75 mole percent of ethylene or a combination of ethylene and at least one of propylene, 4-methyl pentene. 
butene-1 . hexene-1 , octene-1 or norbornene; and 
(2) component (B) is selected from: 

5 (1 ) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a dIene, 
10 (6) one or more copolymers of ethylene and octene-1 , 

(7) one or more copolymers of ethylene, propylene and norbornene, 

(8) one or more copolymers of ethylene and acrylic acid, 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(1 0) any combination of any two or more of polymers (1) - (9). 

15 

12. A fabricated article of claim 1 consisting of 

f from 25 to 99 weight percent of a substantially random interpolymer made from monomer components 
oCiTing 10 mole%rL styrene and 90-99 mole percent ethylene or a combinat.on of ethylene and at 
^st one Of propylene 4-methyl pentene, butene-1 , hexene-1 . octene-1 or norbornene; and 
(B) from 1 to 75 weight percent of a polymer component selected from: 

(1) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a diene, 

(6) one or more copolymers of ethylene and octene-1 , 

(7) one or more copolymers of ethylene, propylene and norbomene. 

(8) one or more copolymers of ethylene and acrylic acid. 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(1 0) any combination of any two or more of polymers (1) - (9). 

13 A fabricated article of claim 1 consisting of 

4 methyl pentene, butene-1 . hexene-1 . octene-1 or norbornene; and 
(B) from 50 to 99 weight percent of a polymer component selected from; 

(1) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene. 

(5) one or more copolymers of ethylene, propylene and a diene, 

(6) one or more copolymers of ethylene and octene-1 , 

(7) one or more copolymers of ethylene, propylene and norbomene, 

(8) one or more copolymers of ethylene and acrylic acid, 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(1 0) any combination of any two or more of polymers (1) - (9). 

14 A fabricated article of claim 1 consisting of 

4-methyl pentene, butene-1 , hexene-1 , octene-1 or norbornene; and 
(B) from 1 to 50 weight percent of a polymer component selected from. 
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(1 ) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a diene, 

(6) one or more copolymers of ethylene and octene-1 . 

(7) one or more copolymers of ethylene, propylene and norbornene, 

(8) one or more copolymers of ethylene and acrylic acid, 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(10) any combination of any two or more of polymers (1) - (9). 



15. A fabricated article of claim 1 consisting of 

(A) from 25 to 99 weight percent of an interpolymer made from monomer components comprising 1 0-25 mole 
percent styrene and 75 to 90 mole percent of ethylene or a combination of ethylene and at least one of pro- 
pylene, 4-methyl pentene, butene-1 , hexene-1 , octene-1 or norbornene; and 

(B) from 1 to 75 weight percent of a polymer component selected from: 



(1) one or more homopolymers of ethylene, 

(2) one or more homopolymers of propylene 

(3) one or more chlorinated polyethylenes 

(4) one or more copolymers of ethylene and propylene, 

(5) one or more copolymers of ethylene, propylene and a diene, 

(6) one or more copolymers of ethylene and octene-1 , 

(7) one or more copolymers of ethylene, propylene and norbornene, 

(8) one or more copolymers of ethylene and acrylic acid, 

(9) one or more copolymers of ethylene and vinyl acetate, or 

(10) any combination of any two or more of polymers (1) - (9). 

16 a fabricated article of claim 1 wherein each of components (A) and (B) are obtained by polymerization or copoly- 
merization of the appropriate monomers in the presence of a metallocene catalyst and a co-catalyst. 

17. An adhesive system compnsing a blend of polymeric materials comprising 

(A) from 1 to 99 weight percent of one or more a olefin/hindered vinylidene monomer substantially random 
interpolymers, wherein the distribution of the monomers of said interpolymer can be described by the Bemoulli 
statistical model or by a first or second order Markovian statistical model, each interpolymer being comprised of; 

(1) from 0.5 to 65 mole percent of either 

(a) at least one vinylidene aromatic monomer, or 

(b) at least one hindered aliphatic or cycloaliphatic vinylidene monomer, corresponding to the formula 



I 

Rl—C = C(R2)2 



(c) a combination of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 
cycloaliphatic vinylidene monomer; and 

(2) from 35 to 99.5 mole percent of at least one aliphatic a olefin having from 2 to 20 carbon atoms; and 

(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer components com- 
prising aliphatic a olefins having from 2 to 20 carbon atoms, or aliphatic a olefins having from 2 to 20 carbon 
atoms and containing polar groups. 
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18. The adhesive system of claim 17 wherein 

(1) component (A) is asubstantially random intetpolymer of styrene and ethylene or styrene and a combination 
of ethylene and at least one of propylene. 4-methyl pentene, butene-1 , hexene-1 , oclene-1 or norbornene; 

(2) component (B) is a homopolymer of ethylene or a combination of ethylene and at least one of propylene, 
4-methyl pentene, butene-1 , hexene-1 or octene-1 

19. The fabricated article of any of claims 1-16 obtained by injection, compression, extruded or blow molding. 

20. The article of any of claims 1-16 obtained by foaming. 

21. A foam having a density of less than 250 kilograms per cubic meter, comprising a blend of polymeric materials 
comprising 

(A) from 1 to 99 weight percent of one or more a olef in/vinylidene monomer substantially random interpolymers 
where^ the distribution of the monomers of said interpolymer can be described by the Bernoulli statisfcal 
model or by a first or second order Markovian statistical model, each interpolymer being comprised of: 

(1 ) from 0.5 to 65 mole percent of either 

(a) at least one vinylidene aromatic monomer, or ,„,„,,i„ 

(b) at least one hindered aliphatic or cycloaliphatic vinylidene monomer corresponding to the formula 



Rl—C = C(R2)2 

whereinA^ isasterically bulky, aliphatic orcycloaliphaticsubstltuentof upto20carbons,R^ Is selected 
LmTe group S radicals consisting of hydrogen and alkyl radicals containing from 1 to 4 cart,on 
atoms e^ch £ is independently selected from the group of radicals consisting of hydrogen and alkyl 
SdteLcontainingfrorSlto4cLon atoms; or altemativelyRiandAn^^^^^ 

rcor^b" aiion'of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 
cycloaliphatic vinylidene monomer; 
and 

(2) from 35 to 99.5 mole percent of at least one aliphatic « olefin having from 2 to 20 carton atoms; and 

(B) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer '=°";P°"^"t^ J^"^" 
prislng al^hiic I olefins having from 2 to 20 carbon atoms, or aliphatic « olefins having from 2 to 20 carbon 
atoms and containing polar groups. 

22. A foam of claim 21 having a density of less than 100 kilograms per cubic meter. 

23. A foam of claim 21 having a density of from 1 0 to 70 kilograms per cubic meter. 

24. The foam of claim 21 comprising 

(I) a blend of polymeric materials consisting of 

(A) from 1 5 to 80 weight percent of one or more of said a olefin/vinylidene monomer substantially random 
'(BrirorSTTs-S weight percent of one or more of said homopolymers or copolymers; and 

(II) a blowing agent. 
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25. A foam of claim 24 wherein 

(i) component (l-A) is a copolymer made from monomer components comprising 1 5-65 mole percent styrene 
and 35 to 85 mole percent ethylene; 

(ii) component (l-B) is a homopolymer of ethylene or a combination of ethylene and at least one of propylene, 
4-methyl pentene, butene-01 , hexene-1 or octene-1 

26. The foam of claim 21 having at least 80 percent closed cells as determined by ASTM D2856-A. 

27. The foam of claim 21 having an average cell size of from 0.05 to 5.0 millimeters. 

28. A foam of claim 27 having an average cell size of from 0.2 to 2.0 millimeters. 

29. A foam of claim 28 having an average cell size of from 0.3 to 1 .8 millimeters. 

30. The foam of claim 21 having a maximum volume change of less than plus or minus 15 percent. 

31 . A latex or fiber comprising a blend of polymeric materials comprising 

(A) from 1 to 99 weight percent of one or more a olefin/vinylidene monomer non cross-linked substantially 
a dorn interpolyme^, wherein the distribution of the monomers of said interpolymer ---^^^^^^^^^^^^ 
Bernoulli statical model or by a first or second order Markovian statistical model, each .nterpolymer bemg 
comprised of: 

(1) from 0.5 to 65 mole percent of either 

(a) at least one vinylidene aromatic monomer, or . »k »„rr,„,]<> 

(b) at least one hindered aliphatic or cycloalyphatic vinylidene monomer corresponding to the formula. 



RI__C = C(R«)2 

whereinA^ isastericallybulky.aliphatlcorcycloaliphaticsubstrtuentofuptoaOcarbonsRi is select^ 
Lm the group of radicals consisting of hydrogen and alkyl radicals containing from 1 to 4 carbon 
atoms each is independently selected from the group of radicals consisting of hydrogen and alky 
SdSis containing fror^ 1 to 4 cLon atoms; or aitematively and Ai together form a nng system; or 
S) a combinairon of at least one vinylidene aromatic monomer and at least one hindered aliphatic or 
cycloalipbatic vinylidene monomer; and 

(2) from 35 to 99.5 mole percent of at least one aliphatic a olefin having from 2 to 20 carbon atoms; and 

iB) from 99 to 1 weight percent of one or more homopolymers or copolymers of monomer <=°7°"«"ts com- 
prislrallhatic « olefins having from 2 to 20 carbon atoms, or aliphatic a olefins having from 2 to 20 carbon 
atoms and containing polar groups. 

32. The latex or fiber of claim 31 wherein 

(Dcomponent (A) is a substantially random inteipolymer of styrene and ethylene or styrene and a combination 
ofSene and a least one of propylene, 4.methyl pentene, butcne-1 , hexene-1 , octene-1 or norbomene, 
S)Xonent (B) is a homopolymer of ethylene or a combination of ethylene and at least one of propylene, 
4-methyl pentene, butene-1 , hexene-1 or octene-1 . 
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Patentanspruche 

1. Hergestellter Gegenstand. anders als ein Film, umfassend eine Mischung von poiymeren Materialien. bestehend 
aus: 

(A) von 1 bis 99 Gew.-% von einem oder mehreren nicht vernetzten, inn wesentlichen statistischen Interpoly- 
meren aus a-Olefin/vinylidenaromalischen Monomeren. worin die Verteilung der Mononneren dieser Interpo- 
lymeren durch das statistische Bemoulli-Modell oder durch ein statistisches Markovian-Modell erster oder 
zwelter Ordnung beschrieben werden kann, wobei jedes Interpolymere besteht aus: 

(1) von 0,5 bis 65 Mol-7o von entweder 

(a) wenigstens einenn vinylidenaronnatischen Monomeren, oder 

(b) wenigstens einem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren ent- 
sprechend der Formel: 



1 

R1_C = C(R2)2 

worin A1 ein sterisch raumfullender, aliphatischer oder cycloaliphatischer Substituent von bis zu 20 
Kohienstoffen ist; Ri aus der Gruppe von Resten ausgewahit ist, die aus Wasserstoff und Alkylresten 
mit einem Gehalt von 1 bis 4 Kohlenstoffatomen besteht; jedes unabhangig aus f ^- Gr^PP^J^" 
Resten ausgewahit ist, die aus Wasserstoff und Alkylresten mit einem Gehalt von 1 bis 4 Kohlen- 
stoffatomen besteht, Oder altemativ Ri und A^ zusammen ein Ringsystem bilden, oder 
(c) einer Kombination von wenigstens einem vinylidenaromatischen Monomeren und wenigstens ei- 
nem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren; und 

(2) von 35 bis 99.5 Mol-% von wenigstens einem aliphatischen a-Olefin mit von 2 bis 20 Kohlenstoffato- 
men; und 

(B) von 99 bis 1 Gew.-% von einem oder mehreren Homopoiymeren oder Copolymeren von Monomerenkom- 
ponenten die aliphatische a-Olefine, die von 2 bis 20 Kohienstoffatome haben, oder ahphatische «-Olefme. 
die von 2 bis 20 Kohienstoffatome haben und poiaren Gruppen enthalten, umfassen. 

2. Hergestellter Gegenstand von Anspruch 1 , bel welchem 

(1) diese Mischung von 5 bis 95 Gew.-% von Komponente (A) und von 95 bis 5 Gew,-% von Komponente (B) 

SoSmponente (A) von 1 bis 55 Mol-% von Resten von Komponente (A-1) und von 45 bis 99 Mol-% von 

Resten von Komponente (A-2) enthalt; und 

0,0 Komponente (B) ein Homopolymeres oder Copolymeres von Monomerenkomponenten umfalM, d,e zwe. 
Oder mehr a-Olefine mit von 2 bis 1 2 Kohlenstoffatomen umfassen. 

3. Hergestellter Gegenstand von Anspruch 1 , bei welchem 

(i) diese Mischung von 1 0 bis 90 Gew.-% von Komponenten (A) und von 90 bis 10 Gew.-% von Komponente 

W KorlTpo^ente (A) von 2 bis 60 Moi-% von Resten von Komponente (A-1) und von 98 bis 50 Mol-% von 
Resten von Komponente (A-2) enthalt. 

4. Hergestellter Gegenstand von Anspruch 1 , bei welchem 

(i) Komponente (A) ein Im wesentlichen statistisches interpolymeres von Styrol und Ethylen oder eine Kom- 
bination von Styrol und Ethylen und wenigstens einem Ca-CQ-a-Olefin ist; 
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10 



15 



25 



30 



35 



50 



55 



(ii) Komponente (B) ein Homopolymeres von Ethylen oder Propylen Oder ein Copolymeres yon Ethylen Oder 
Sopy^S und «enigstens oinem anderen a-Olefin, das von 4 bis 8 Kohlenstoffatome ^-y K^'^^l^^^ ^- 
lymerrvon Ethylon oder Propylen und wenigstens einenn von Acrylsaure, V.nylace.a. Male,nar,hydnd oder 
Aorylnilril; oder ein Terpolymeres, hergestellt aus Ethylen, Propylen und einem Dien, ist. 

5. Hergestellter Gegenstand von Anspruch 2, bei welchem 

(I) Korr^ponente (A) ein im wesentlichen statistisches Interpolyrr^eres von Styrol und Ethylen oder Styrol, Ethy- 
en und wenigstens einem anderen «-Olefin, das von 3 bis 8 Kohlensloffatome enthalt, ist; 
n^KomDonente (B) ein Homopolyrrieres von Ethylen oder Propylen oder ein Copclymeres von Ethylen und/ 
emopylen u dlTnigstens^lne^ anderen a-Olefin, das von 4 bis 8 '<°^'— "Ln 1 olToc 
TerpoVmeres von Ethylen, Propylen und wenigstens elnerr, von 4-Methylpenten, Butan-1 , Hexen-1 oder Oc- 

ten-1 ist. 

6 Hergestellter Gegenstand von Anspruch 3, bei welchem 

lymeres von Ethylen, Propylen und einem Dien ist. 

7 Hergestellter Gegenstand von Anspruch 1 , bei welchem 

;S Kom^Lner rere" Ho^opolymeres von Ethylen oder eine Ko.blnation von Ethylen und wenigstens 
einem von Propylen, 4-Methylpenten, Buten-1 , Hexen-1 oderOcten-1 ,st. 

8. Hergestellter Gegenstand von Anspruch 1 , bei welchem 

(i) Komponente (A) ein im wesentlichen statistisches Interpolymeres von Styrol und Ethylen ist; 
(il) Komponente (B) ausgewahit Ist aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 
(3^ einem oder mehreren chlorierten Polyethylenen; 

4 einem oder mehreren Copolymeren von Ethylen und Propylen, 

5 einem oder mehreren Copolymeren von Ethylen. Propylen und einem D,en, 
(6) einem oder mehreren Copolymeren von Ethylen und. Octen-1 , 

7 emem oder mehreren Copolymeren von Ethylen. Propylen und Norbomen, 

8 einem oder mehreren Copolymeren von Ethylen und Acn' saure; 

9 einem oder mehreren Copolymeren von Ethylen und Vmylacetat. oder 
111)) Liner beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9), 

g Hergestellter Gegenstand von Anspruch 1 , bei welchem 

penten. Buten-1 . Hexen-1 , Octen-1 oder Norbornen, ist; und 
(2) Korriponente (B) ausgewahit ist aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chlorierten Polyethylenen; 
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(4) einem Oder mehreren Copolymeren von Ethylen und Propylen; 

(5) einem Oder mehreren Copolymeren von Bhylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und Octen-1 ; 

(7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 
5 (8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

(10) einer beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9). 

10. Hergestellter Gegenstand von Anspruch 1 , bei welchem 

10 

(1) Komponente (A) etn im wesentlichen statistisches Interpolymeres, hergestellt aus 10 - 25 Mol-% Styrol 
und 75 - 90 Mol-% Ethylen oder einer Kombination von Ethylen und wenigstens einem von Propylen, 4-Me- 
thylpenten, Buten-1, Hexen-1, Octen-1 oder Norbornen, ist; und 

(2) Komponente (B) ausgewahit ist aus: 

15 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chlorierten Potyethylenen; 

(4) etnem oder mehreren Copolymeren von Ethylen und Propylen; 

20 (5) einem oder mehreren Copolymeren von Ethylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und Octen-1; 

(7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 

(8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

25 (10) einer beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9). 

11. Hergestellter Gegenstand von Anspruch 1 , bei welchem 

(1) Komponente (A) ein im wesentlichen statistisches Interpolymeres, hergestellt aus 25-50 Mol-% Styrol und 
30 50-75 Mol-% Ethylen oder einer Kombination von Ethylen und wenigstens einem von Propylen, 4-Methylpen- 

ten, Buten-1. Hexen-1, Octen-1 oder Norbornen, ist; und 

(2) Komponente (B) ausgewahit ist aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 
35 (2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chlorierten Polyethylenen; 

(4) einem oder mehreren Copolymeren von Ethylen und Propylen; 

(5) einem oder mehreren Copolymeren von Ethylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und Octen-1 ; 

40 (7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 

(8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

(10) einer beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9). 
45 12. Hergestellter Gegenstand von Anspruch 1 , bestehend aus 

(A) von 25 bis 99 Gew.-% eines im wesentlichen statistischen Interpolymeren, hergestellt aus Monomeren- 
komponenten die 1-10 Mol-% Styrol und 90-99 Mol-% Ethylen oder eine Kombination von Ethylen und we- 
nigstens einem von Propylen, 4-Methylpenten, Buten-1 , Hexen-1 . Octen-1 oder Norbornen umfassen; und 
50 (B) von 1 bis 75 Gew.-% einer Polymerenkomponente, ausgewahit aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chlorierten Polyethylenen; 

55 (4) einem oder mehreren Copolymeren von Ethylen und Propylen; 

(5) einem oder mehreren Copolymeren von Ethylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und Octen-1 ; 

(7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 
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(8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

(10) einer beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9). 

13. Hergestellter Gegenstand von Anspruch 1 , bestehend aus 

(A) von 1 bis 50 Gew.-% eines Interpolymeren, hergestellt aus Monomerenkomponenten, die 1-10 Mol-% 
Styrol und 90-99 Mol-% Ethylen oder eine Kombination von Ethylen und wenigstens einem von Propylen, 

4-Methylpen-ten, Buten-1 , Hexen-1, Octen-1 oder Norbornen umfassen; und 

(B) von 50 bis 99 Gew.-7o einer Polymerenkomponente, ausgewahlt aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chlorierten Polyethylenen; 

(4) einem oder mehreren Copolymeren von Ethylen und Propylen; 

(5) einem oder mehreren Copolymeren von Ethylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und Octen-1 ; 

(7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 

(8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

(10) einer beliebigen Kombination von irgendwelchen zwei Oder mehreren der Polymere (1) - (9). 

14. Hergestellter Gegenstand von Anspruch 1 , bestehend aus 

(A) von 50 bis 99 Gew.-% eines Interpolymeren, hergestellt aus Monomerenkomponenten. die 1-10 Mol-% 
Styrol und 90-99 - Mol-% Ethylen oder eine Kombination von Ethylen und wenigstens einem von Propylen, 
4-Methyipen-ten, Buten-1. Hexen-1 , Octen-1 oder Norbornen umfassen; und 

(B) von 1 bis 50 Gew.-% einer Polymerenkomponente, ausgewahlt aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chloherten Polyethylenen; 

(4) einem oder mehreren Copolymeren von Ethylen und Propylen; 

(5) einem oder mehreren Copolymeren von Ethylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und Octen-1 ; 

(7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 

(8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

(10) einer beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9). 

15. Hergestellter Gegenstand von Anspruch 1 , bestehend aus 

(A) von 25 bis 99 Gew.-% eines Interpolymeren, hergestellt aus Monomerenkomponenten, die 10-25 Mol-% 
Styrol und 75-90 Mol-% Ethylen oder eine Kombination von Ethylen und wenigstens einem von Propylen, 
4-Methylpen-ten, Buten-1 , Hexen-1 , Octen-1 oder Norbornen umfassen; und 

(B) von 1 bis 75 Gew.-% einer Polymerenkomponente, ausgewahlt aus: 

(1) einem oder mehreren Homopolymeren von Ethylen; 

(2) einem oder mehreren Homopolymeren von Propylen; 

(3) einem oder mehreren chlorierten Polyethylenen; 

(4) einem oder mehreren Copolymeren von Ethylen und Propylen; 

(5) einem oder mehreren Copolymeren von Ethylen, Propylen und einem Dien; 

(6) einem oder mehreren Copolymeren von Ethylen und und Octen-1 ; 

(7) einem oder mehreren Copolymeren von Ethylen, Propylen und Norbornen; 

(8) einem oder mehreren Copolymeren von Ethylen und Acrylsaure; 

(9) einem oder mehreren Copolymeren von Ethylen und Vinylacetat; oder 

(10) einer beliebigen Kombination von irgendwelchen zwei oder mehreren der Polymere (1) - (9). 
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1 6. Hergestellter Gegenstand von Anspruch 1 , bei welchem jede der Komponenten (A) und (B) durch Polymerisation 
Oder Copolymerisation der geeigneten Mononneren in Anwesenheit eines Metallocenkatalysators und eines Coka- 
talysators erhalten wurde. 

17. Klebstoffsystem, umfassend eine Mischung von polymeren Materialien, umfassend 

(A) von 1 bis 99 Gew -% von einem oder mehreren inn wesentlichen statistisclien Interpolymeren aus a-Olefin/ 
vinylidenaromatischen Monomeren, worin die Verteilung der Monomeren dieses Interpolynneren durch das 
statlstische Bernoulli-Modell oder durch ein statistisches Markovian-Modell erster oder zweiter Ordnung be- 
schrieben werden kann, wobei jedes Interpolymere besteht aus: 

(1) von 0,5 bis 65 Mol-% von entweder 

(a) wenigstens einem vinylidenaromatischen Monomeren, oder 

(b) wenigstens einem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren ent- 
sprechend der Forme!: 



R1_C = C(R^2 

(c) einer Kombination von wenigstens einem vinylidenaromatischen Monomeren und wenigstens ei- 
nem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren; und 

(2) von 35 bis 99,5 Mol-% von wenigstens einem aliphatischen a-Olefin mit von 2 bis 20 Kohlenstoffato- 
men; und 

(B) von 99 bis 1 Gew.-% von einem oder mehreren Homopolymeren oder Copolymeren von Monomerenkom- 
ponenten, die aliphatische a-Olefine. die von 2 bis 20 Kohlenstoffatomen haben. oder aliphatische a-Olefine, 
die von 2 bis 20 Kohlenstoffe haben und polare Gruppen enthalten. umfassen. 

18. Klebstoffsystem von Anspruch 17, bei welchem 

(1) Komponente (A) ein im wesentlichen statistisches Interpolymeres von Styrol und Ethylen oder Styrol und 
einer Kombination von Ethylen und wenigstens einem von Propylen, 4-Methylpenten, Buten-1 , Hexen-1 , Oc- 

ten-1 Oder Norbornen ist; 

(2) Komponente (B) ein Homopolymeres von Ethylen oder eine Kombination von Ethylen und wenigstens 
einem von Propylen, 4-Methylpenten. Buten-1, Hexen-1 oderOcten-1 ist. 

19. Hergestellter Gegenstand von einem der Anspruche 1-16. erhalten durch Spritzgief3en, Pressfomrien, Extrusions- 
formen oder Blasfonnen. 

20. Gegenstand von einem der Anspruche 1-16, erhalten durch Schaumen. 

21 . Schaum mit einer Dichte von weniger als 250 Kilogramm pro Kubikmeter. umfassend eine M ischung von polymeren 

Materialien, umfassend 

(A) von 1 bis 99 Gew -% von einem oder mehreren im wesentlichen statistischen Interpolymeren aus a-Olefin/ 
vinylidenaromatischen Monomeren, worin die Verteilung der Monomeren dieses Interpolymeren durch das 
statlstische Bemoulli-Modeil oder durch ein statistisches Markovian-Modell erster oder zweiter Ordnung be- 
schrieben werden kann, wobei jedes Interpolymere besteht aus: 

(1) von 0,5 bis 65 Mol-7o von entweder 
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(a) wenigstens einem vinylidenaromatischen Monomeren, Oder 

(b) wenigstens einem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren 
sprechend der Fornnel: 



worin A1 ein sterisch raumfQIIender. aliphatischer oder cycloaliphatischer Substituent von bis zu 20 
Kohlenstoffen ist; Ri aus der Gruppe von Resten ausgewahit ist, die aus Wasserstoff und Alkylresten 
mil einem Gehalt von 1 bis 4 Kohlenstoffatomen besteht; jedes unabhangig aus der Gruppe von 
Resten ausgewahit ist, die aus Wasserstoff und Alkylresten mil einem Gehalt von 1 bis 4 Kohlen- 
stoffatomen besteht, oder alternativ Ri und Ai zusammen ein Ringsystem bilden, oder 

(c) einer Kombination von wenigstens einem vinylidenaromatischen Monomeren und wenigstens ei- 
nem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren; und 

(2) von 35 bis 99,5 Mol-% von wenigstens einem aliphatischen a-OlefIn mil von 2 bis 20 Kohlenstoffato- 
men; und 

(B1 von 99 bis 1 Gew -% von einem oder mehreren Homopolymeren oder Copolymeren von Monomerenkom- 
ponen^en Z llS^tlsche «-Olef ine, die von 2 bis 20 Kohlenstoffatomen haben, oder aliphat.sche «-01ef me. 
die von 2 bis 20 Kohlenstoffatome haben und polaren Gruppen enthalten. umfassen. 

22. Schaum von Anspruch 21 , mit einer Dichte von wenlger als 100 Kilogramm pro Kubikmeter. 

23. Schaum von Anspruch 21 , mit einer Dichte von 1 0 bis 70 Kilogramm pro Kubikmeter. 

24. Schaum von Anspruch 21 , umfassend 

(I) eine Mischung von polymeren Materialien, bestehend aus 

(A) von 15 bis 80 Gew.-% von einem oder mehreren dieser im wesentlichen statistischen Interpolymere 
;B)7on°r2STv::rm ^ mehreren dieser Homopolymere oder Copoiymere; und 

(II) einem Blahmlttel. 

25. Schaum von Anspruch 24, bei welchem 

(i) Komponente (l-A) ein Copolymeres, hergestellt aus Monomerenkomponenten, die 15-65 Mol-% Styrol und 

Z Ji^po^S (fBr::rorp:iym;res von Ethylen oder eine Kombination von Ethylen und wenigstens 
einem von Propylen, 4-Methylpenten, Buten-1, Hexen-1 oderOcten-1 ist. 

26. schaum von Anspruch 21, welcher wenigstens 80 % geschlossene Zellen, bestimmt entsprechend ASTM 
D2856-A, hat. 

27. schaum von Anspruch 21 . welcher eine durchschnittliche ZeilgroBe von 0,05 bis 5,0 Millimeter hat. 

28. schaum von Anspruch 27. welcher eine durchschnittliche ZeilgroBe von 0,2 bis 2,0 Millimeter hat. 

29. schaum von Anspruch 28. welcher eine durchschnittliche ZeilgroBe von 0,3 bis 1 ,8 Millimeter hat. 

30. schaum von Anspruch 21 , welcher eine maximale Volumenanderung von wenlger als plus oder minus 1 5 % hat. 
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31. Latex Oder Faser, umfassend eine Mischung von polymeren Materialien, umfassend 

(A) von 1 bis 99 Gew -% von einem oder mehreren nicht vernetzten. im wesentlichen statistischen Interpoly- 
meren aus a-Olefin/vinylidenaromatischen Mononneren, wonn die Verte.lung der Monomeren dieses Interpo- 
lymeren durch das statistische Bernoulli-Modell oder durch ein statislisches Markovian-Modell erster oder 
zweiter Ordnung beschrieben werden kann, wobei jedes Interpolymere besteht aus: 

(1) von 0,5 bis 65 Mol-% von entweder 

(a) wenigstens einenn vinylidenaronnatischen Mononneren, oder 

(b) wenigstens einem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmononneren ent- 
sprechend der Fornnel: 



I 

R1_C = C(K2)2 



20 



30 



35 



worin A1 ein sterisch raumfullender, aliphatischer Oder cycloaliphatischer Substituent von bis zu 20 
Kohlenstoffen ist; Ri aus derGruppevon Resten ausgewahlt ist, die aus Wasserstoff and Alkylresten 
mit einem Gehalt von 1 bis 4 Kohlenstoffatonr,en besteht; jedes R2 unabhang.g aus f ^ Gruppe von 
Resten ausgewahlt ist, die aus Wasserstoff und Alkylresten mit einem Gehalt von 1 bis 4 Kohlen- 
stoffatomen besteht, oder altemativ und A^ zusammen ein Ringsystem bilden, oder 
(0) einer Kombination von wenigstens einem vinylidenaromatischen Monomeren und wenigstens ei- 
nem gehinderten aliphatischen oder cycloaliphatischen Vinylidenmonomeren; und 

(2) von 35 bis 99.5 Mol-% von wenigstens einem aliphatischen a-Olefin mit von 2 bis 20 Kohlenstoffato- 

men; und 

(B^ von 99 bis 1 Gew -% von einem oder mehreren Homopolymeren oder Copolymeren von Monomerenkom- 
poSen Sie llfphatische «-01efine, die von 2 bis 20 Kohlenstoffatomen haben, oder aliphatische «-01ef.ne, 
die von 2 bis 20 Kohlenstoffatome haben und polaren Gruppen enthallen, umfassen. 

32. Latex oder Faser von Anspmch 31 , bei welchen 

(1) Komponente (A) ein im wesentlichen statistisches Interpolymeres von Styrol und Ethylen oder Styrol und 
eiier Kombination von Ethylen und wenigstens einem von Propylen, 4-Methylpenten, Buten-1-, Hexen-1 . Oc- 

r2rKoCnent;S efn Homopolymeres von Ethylen oder eine Kombination von Ethylen und wenigstens 
einem von Propylen. 4-Methylpenten, Buten-1 . Hexen-1 oder Octen-1 ist. 

45 

Revendications 

1 . Art«le f abrlque autre qu'un film, qui comprend un melange de matiferes polymferes constitue de : 

50 (A)1 & 99 % en poids d'un ou plusieurs interpolymeres pratiquement statistiques, non-reticules d'a-olefine et 

de mJ nomtres SinylWene. la distribution des monomferes dans lesdits inteipolymeres pouvant etre decnte par 
?e rdriaSL de Bernoulli ou par un module statistlque de Markovian du pren^ier ordre ou du second 
ordre, chaque interpolymere comprenant : 

55 (1 ) 0,5 a 65 % en moles de : 

(a) au moins un monomere aromatique vinylidene. ou ^ ^ f^rr^ni^ ■ 

(b) au moins un monomere vinylidfene. aliphatique ou cycloaliphat.que, encombre, de formule . 
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Rl_C=C(R2)2 

dans laquelle represente un substituant aliphatique ou cycloaliphatique, steriquement volu- 
mineux, ayant jusqu'a 20 atomes de carbone, R"" represente un atome d'hydrogene ou un groupe 
alkyle ayant 1 a 4 atomes de carbone, chaque R2 represente independamment un atome d'hydrogene 
ou un groupe alkyle ayant 1 a 4 atomes de carbone, ou bien , selon une vanante, et torment 
ensemble un systeme cyclique, ou 

(c) une combinaison d'au moins un mononnere aromatique vinylidene et d'au moins un monomere 
vinylld^ne, aliphatique ou cycloaliphatique, enconnbr6, et 

(2) 35 a 99, 5 % en moles d'au moins une a-olefine aliphatique ayant 2 a 20 atomes de carbone, et 

(B) 99 a 1 % en poids d'un ou plusieurs homopolymeres ou copolymeres de monomere comprenant des a- 
olefines aliphatlques ayant 2 a 20 atomes de carbone ou des a-olefines aliphatiques ayant 2 a 20 atomes de 
carbone et contenant des groupes polaires. 

Article fabrique selon la revendication 1 , pour lequel : 

(i) ledit melange renferme 5 a 95 % en poids de constituant (A) et 95 a 5 % en poids de constituant (B), 

(ii) le constituant (A) contient 1 a 55 % en moles de restes de constituant {A-1 ) et 45 a 99 % en moles de 
restes de constituant (A-2), et 

(in) le constituant (B) comprend un homopolymere ou un copolymere de monomere comprenant deux ou plus 
de deux a-olefines ayant 2 a 12 atomes de carbone. 

Article fabrique selon la revendication 1 , pour lequel : 

(i) ledit melange renferme 10 a 90 % en poids de constituant (A) et 90 a 10 % en poids de constituant (B). et 

(ii) le constituant (A) contient 2 a 50 % en moles de restes de constituant (A-1) et 98 a 50 % en moles de 
restes de constituant (A-2). 

Article fabrique selon la revendication 1 , pour lequel : 

(1) le constituant (A) est un interpolymere pratiquementstatistique de styreneet ethylene ou d'une combinaison 
de styrene et d'ethylene et d'au moins une a-olefine en C3 a Cg, et 

(ii) le constituant (B) est un homopolymere d'ethylene ou de propylene, ou un copolymere d'ethylene ou de 
propylene et d'au moins une autre a-olefine ayant 4 a 8 atomes de carbone, ou un copolymere d'ethylene ou 
de propylene et d'au moins un monomere choisi parmi I'acide acrylique. I'ac6tate de vinyle, I'anhydride ma- 
leique et racrylonitrile. ou un terpolymere d'ethylene, de propylene et d'un diene. 

Article fabriqu6 selon la revendication 2, pour lequel : 

(i) le constituant (A) est un interpolymere pratiquement statistique de styrene et d'ethylene. ou de styrene, 
d'ethylene et d'au moins une autre a-olefine ayant 3 a 8 atomes de carbone, 

(ii) le constituant (B) est un homopolymere d'ethylene ou de propylene, ou un copolymere d'ethylene et/ou de 
propylene et d'au moins une autre a-olefine ayant 4 a 8 atomes de carbone. ou un terpolymere d'ethylene. 
de propylene et d'au moins un monomere pris parmi le 4-methylpenthene. le butene-1 , l'hexene-1 et I'octene-I . 

Article fabrique selon la revendication 3. pour lequel ; 

(i) le constituant (A) est un interpolymere pratiquement statistique de styrene et d'ethylene, ou de styrene et 
d'une combinaison d'ethylene et d'au moins un monomere choisi pamii le propylene, le 4-methylpentene, le 

butene-1 . l'hexene-1 . Poctene-I et le norbornene, 

(ii) le constituant (B) est un homopolymere d'ethylene ou de propylene, ou un copolymere d'ethylene ou de 
propylene et d'au moins une autre a-ol6fine ayant 4 a 8 atomes de carbone, ou un terpolymere d'ethylene, 
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de propylene et d'un di^ne. 

7. Article fabrique selon la revendication 1 , pour lequel : 

(1) le constituant (A) est un interpolymere pratiquement statistique de styrene et d'ethylene ou de styrene et 
d'une combinaison d'ethylene et d'au moins un monomere choisi parmi le propylene, le 4-nnethylpentene, le 
butene-1, l'hexene-1, l'octene-1 et le norbornene, 

(2) le constituant (B) est un honnopolymere d'ethylene ou una combinaison d'ethylene et d'au nnoins un mo- 
nomere choisi parmi le propylene, ie 4-methylpentene, le butene-1 , l'hexene-1 et l'octene-1 

8. Article fabrique selon la revendication 1 , pour lequel : 

(i) le constituant (A) est un interpolymere pratiquement statistique de styrene et d'ethylene, et 

(ii) le constituant (B) est choisi parmi : 

15 

(1) un ou plusieurs homopolymeres d'ethylene, 

(2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

(4) un ou plusieurs copolymeres d'ethylene et de propylene. 

20 (5) un ou plusieurs copolymeres d'ethylene, de propylene el d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1, 

(7) un ou plusieurs copolymeres d'ethylene, de propylene et de norbornene, 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique, 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle, et 

25 (1 0) une combinaison quelconque de deux ou plus de deux des polymeres (1) a (9). 

9. Article fabrique selon la revendication 1 , pour lequel : 

(1) le constituant (A) est un interpolymere pratiquement statistique, constitue de 1 a 10 % en moles de styrene 
30 et de 90 a 99 % en moles d'ethylene ou d'une combinaison d'ethylene et d'au moins un monomere choisi 

parmi le propylene, le 4-methylpentene, le butene-1 . I'hexene-I, l'octene-1 et le norbornene. et 

(2) le constituant (8) est choisi parmi ; 

(1) un ou plusieurs homopolymeres d'ethylene, 
35 (2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

(4) un ou plusieurs copolymeres d'ethylene et de propylene, 

(5) un ou plusieurs copolymeres d'ethylene, de propylene et d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1, 

40 (7) un ou plusieurs copolymeres d'ethylene. de propylene et de norbornene, 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique, 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle, et 

(1 0) une combinaison quelconque de deux ou plus de deux des polymeres (1 ) a (9). 

45 10. Article fabrique selon la revendication 1 , pour lequel : 

(Die constituant (A) est un interpolymere pratiquement statistique. constitue de 1 0 a 25 % en moles de styrene 
et de 75 a 90 % en moles d'ethylene ou d'une combinaison ethylene et d'au moins un monomere choisi pamii 
le propylene, le 4-methylpentene, le butene-1 . l'hexene-1 , 1'octene-I et le norbornene, et 
50 (2) le constituant (B) est choisi parmi ; 

(1) un ou plusieurs homopolymeres d'ethylene, 

(2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

55 (4) un ou plusieurs copolymeres d'ethylene et de propylene, 

(5) un ou plusieurs copolymeres d'ethylene, de propylene et d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1 , 

(7) un ou plusieurs copolymeres d'ethylene. de propylene et de norbomene, 
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(8) un ou plusieurs copolymeres d'6thyl6ne et d'acide acrylique, 

(9) un ou plusieurs copolymferes d'6thyi6ne et d'ac6tate de vinyle, et 

(10) une combinaison quelconque de deux ou plus de deux des polymeres (1) a (9). 

11. Article fabrique selon la revendication 1 , pour lequel : 

(1) le constituant (A) est un interpolymere pratiquement statistique. constitue de 25 a 50 % en moles de styrene 
et de 50 a 95 % en moles d'ethylene ou d'une combinaison d'ethylene et d'au moins un monomere pris panm. 
le propylene, le 4-methylpentene, le butene-1 . rhexene-1 , l'octene-1 et le norbomene. et 

(2) le constituant (B) est choisi parmi : 

(1) un ou plusieurs honnopolymeres d'ethylene, 

(2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

(4) un ou plusieurs copolymeres d'ethylene et de propylene, 

(5) un ou plusieurs copolymeres d'ethylene, de propylene et d'un diene. 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1 , 

(7) un ou plusieurs copolymeres d'ethylene, de propylene et de norbomene, 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique. 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle, et 

(1 0) une combinaison quelconque de deux ou plus de deux des polymeres (1 ) a (9). 

12. Article fabrique selon la revendication 1 , qui est constitue de : 

(A) 25 a 99 o/o en poids d'un interpolymere pratiquementstatistique, prepare a pa^ 

1 10 % en moles de styrene et 90 a 99 % en moles d'ethylene ou d'une combinaison d e hylene et d au 
moins un mo^orSre pris'pam.i le propylene, le 4-methylpentene. le butene-1. Thexene-I. I'octene-I et le 

norbomene, et 

(B) 1 a 75 % en poids d'un polymere choisi parmi : 

(1) un ou plusieurs homopolymeres d'ethylene, 

(2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

(4) un ou plusieurs copolymeres d'ethylene et de propylene, 

(5) un ou plusieurs copolymeres d'ethylene. de propylene et d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'oct6ne-1 , 

(7) un ou plusieurs copolymeres d'ethylene. de propylene et de norbomene, 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique, 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle, 

to) une combinaison quelconque de deux ou plus de deux des polymeres (1) a (9). 
13. Article fabrique selon la revendication 1 , et constitue de : 

(A) 1 a 50 % en poids d'un interpolymere prepare a partir de monom^res comprenant 1 a ^^^^^^ J^^^^ 
Zone ex 90 a 99 en moles d'ethylene ou d'une combinaison d'ethylene et d'au moms un monomere pns 
pa^Me propylene, le 4-methyIpentene, le butene-1 , l'hexene-1 . l'oct5ne-1 et le norbomene, et 

(B) 50 a 99 % en poids d'un polymere choisi parmi : 

(1) un ou plusieurs homopolymeres d'ethylene, 

(2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores. 

(4) un ou plusieurs copolymeres d'ethylene et de propylene. 

(5) un ou plusieurs copolymeres d'ethylene. de propylene et d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1 , 

(7) un ou plusieurs copolymeres d'ethylene, de propylene et de norbomene, 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique, 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle. et 
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(10) une combinaison quelconque de deux ou plus de deux des polymeres (1 ) a (9). 
14. Article fabrlque salon ia revendication 1 , qui est constitue de : 

(A) 50 a 99 % en poids d'un interpolymere prepare a partir de monomeres coprenant 1 a 10 % en nnoles de 
styrene et 90 a 99 % en moles d'ethylene ou d'une connbinaison d'ethylene et d'au nnoins un monomere pris 
parmi le propylene, le 4-methylpentene, le butene-1 . i'hexene-1 . l'octene-1 et le norbornene. et 

(B) 1 a 50 % en poids de polymere choisi pamni : 

(1) un ou plusieurs honnopolynneres d'ethylene, 

(2) un ou plusieurs honnopolynneres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

(4) un ou plusieurs copolymeres d'ethylene et de propylene, 

(5) un ou plusieurs copolymeres d'ethylene, de propylene et d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1 , 

(7) un ou plusieurs copolymeres d'ethylene, de propylene et de norbomene. 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique, 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle, et 

(10) une combinaison quelconque de deux ou plus de deux des polymeres (1) a (9). 

15. Article fabrique selon la revendication 1 , qui est constitue de : 

(A) 25 a 99 % en poids d'un interpolymere prepare a partir de monomeres comprenant 10 a 25 % en moles 
6eZenee 75 a 90 % en motes d'ethylene ou d'une combinaison d'ethylene et d'au mo.ns un monomere 
pris pa'ne propylene, le A-m^thylpentene. le butene-1 . 1'hexene-I , roctene-1 et le norbornene. et 

(B) 1 a 75 % en poids d'un polymere choisi parmi : 

(1) un ou plusieurs homopolymeres d'ethylene, 

(2) un ou plusieurs homopolymeres de propylene, 

(3) un ou plusieurs polyethylenes chlores, 

(4) un ou plusieurs copolymeres d'ethylene et de propylene, 

(5) un ou plusieurs copolymeres d'ethylene, de propylene et d'un diene, 

(6) un ou plusieurs copolymeres d'ethylene et d'octene-1 , 

(7) un ou plusieurs copolymeres d'6thylene. de propylene et de norbornene. 

(8) un ou plusieurs copolymeres d'ethylene et d'acide acrylique, 

(9) un ou plusieurs copolymeres d'ethylene et d'acetate de vinyle, et 

(10) une combinaison quelconque de deux ou plus de deux des polymeres (1) a (9). 

cocatalyseur. 

17. Systeme adhesif qui comprend un melange de matieres polynn6res comprenant : 

(A) 1 a 99 % en poids d'un ou plusieurs interpolymeres pratiquement statistlques d'a-ol6fine et de monomere 
tiny ld/ne encombr^, la distribution des monomeres dans iedit interpolymere pouvant etre ^^^-^^^^^rTe 
dS strst^ue de Bernoulli ou par un modele statistique de Markovian du premier ordre ou du second ordre. 

chaque interpolymere comprenant : 

(1) 0,5 a 65 % en moles de : 

(a) au moins un monomere aromatique vinylidene, ou 

(b) au moins un monomere vinylidene aliphatique ou cycloaliphatique. encombre, de fom^ule 
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Rl— C=C(R2)2 

5 

ou (c) une combinaison d'au moins un monomere aromatique vinylidene et d'au moins un monomere 
vinylidene, aliphatique ou cycloaliphatique, encombre, et 

(2) 35 a 99,5 % en moles d'au moins une a-olefine aliphatique ayant 2 a 20 atomes de carbone, et 

10 

(B) 99 a 1 % en poids d'un ou plusieurs homopolymeres ou copolymeres de monomere comprenant des a- 
olefines aliphatiques ayant 2 ^ 20 atomes de carbone ou des a-olefines aliphatiques ayant 2 a 20 atomes de 
carbone et contenant des groupes polaires. 

15 18. Systeme adhesif selon la revendication 17, pour lequel : 

(1) le constituant (A) est un interpolymere pratiquement statistique de styrene et Methylene ou de styrene et 
d'une combinaison d'ethylene et d'au moins un monomere pris parmi le propylene, le 4-methylpentene, le 
butene-1. I"hexene-1, I'octene-I et le norborncne, 
20 (2) le constituant (B) est un homopolymere d'ethylene ou une combinaison d'ethylene et d au moms un mo- 

nomere pris parmi le propylene, le 4-methylpentene, le butene-1 , 1'hexene-I et I'octene-I . 

19. Article fabrique selon I'une quelconque des revendications 1 a 16. qui est obtenu par moulage par injection, par 
compression, par extrusion ou par soufflage. 
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20. Article selon I'une quelconque des revendications 1 a 16. qui est obtenu par formation de mousse. 

21. Mousse ayant une masse volumique inf6rieure k 250 kg par metre cube, qui comprend un melange de matieres 
polymeres comprenant : 

(A) 1 a 99% en poids d'un ou plusieurs interpolymeres pratiquement statistiques, d'a-olefineetdemonomeres 
vinylidene la distribution des monomeres dans lesdits interpolymeres pouvant etre decrite par le modele sta- 
tistique de Bernoulli ou par un modele statistique de Markovian du premier ordre ou du second ordre, chaque 
interpolymere comprenant : 

(1) 0,5 a 65 % en moles de : 

(a) au moins un monomere aromatique vinylidene, ou 

(b) au moins un monomere vinylidene. aliphatique ou cycloaliphatique, encombre. de fomnule : 

Rl_C=C(R2)2 

dans laquelle A^ represente un substituant aliphatique ou cycloaliphatique, steriquement volu- 
mineux ayant jusqu'a 20 atomes de carbone, represente un atome d'hydrogene ou un groupe 
alkyle ayant 1 a 4 atomes de carbone. chaque represente independamment un atome d'hydrogene 
ou un groupe alkyle ayant 1 a 4 atomes de carbone. ou bien . selon une variante. et A^ ferment 
ensemble un systeme cyclique, ou 

(c) une combinaison d'au moins un monomere aromatique vinylidene et d'au moms un monomere 
vinylidene, aliphatique ou cycloaliphatique, encombre. et 

(2) 35 a 99. 5 % en moles d'au moins une a-olefine aliphatique ayant 2 a 20 atomes de carbone, et 

(B) 99 a 1 % en poids d'un ou plusieurs homopolymeres ou copolymeres de monomere comprenant des a- 
ol6fines aliphatiques ayant 2 k 20 atomes de carbone ou des a-ol6fines aliphatiques ayant 2 a 20 atomes de 
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carbone et contenant des groupes polaires, 

22. Mousse se.on la ravendica.ion 21 , qui a una masse vCumlque inf.rieure a 100 kg par m.tre c.be. 

23. Mousse se.on ,a rovendication 21 , qui a une masse vo.umique de 10 a 70 kg par metre cube. 

24. Mousse selon la revendication 21 . qui comprend : 

(I) un melange de matieres polymferes constitue de : 

(A) 1 5 . 80 % en poids d'un ou plusleurs desdits interpolymeres pratiquement statistiques d'a-olefine et 
?B) 35^20 % ZS^^ ou plusieurs desdits .omopolym.res ou copolym.res, et 

(II) un agent d'expansion. 

25 Mousse selon la revendication 24, pour laquelle : 

,e constituent (l-A, est un copolym.re pr.par. . partir de monom.re comprenan. 15 . 65 % en moles de 

; la norme ASTM D2856-A. 

27. Mousse selon la revendication 21 , qui a une taii.e moyenne de cellules de 0,05 a 5,0 mm. 

28. Mousse se.on la revendication 27, qui a une taille moyenne de cellules de 0,2 . 2,0 mm. 

" 29 Mousse se.on la revendication 28, qui a une taille moyenne de cellules de 0,3 . 1 ,8 mm. 

30. Mousseselon la revendication 21,quipr.senteune variation maximaledevolumein.rieure.plusoumoins15.^^ 

31 Latex ou fibre qui comprend un melange de mati.res po^^meres comprenant •. 

(A) 1 . 99 % en poids d.n ou plusieurs interpolym.res ^^^^^'1^^;^^^ 

tS:^rr:-=:iSZ:^^ du prem. ordre ou du 

40 second ordre, chaque interpolymere comprenant : 

(1 ) 0,5 a 65 % en moles de ; 

Rl— C=C(R2)2 
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vinylid^ne, aliphatique ou cycloaliphatique, encombre, et 

(2) 35 a 99, 5 % en moles d'au moins une a-olefine aliphatique ayant 2 a 20 atomes de carbone, et 

(B) 99 a 1 % en poids d'un ou plusieurs homopolymeres ou copolymeres de monomere comprenant des a- 
olefines aliphatiques ayant 2 a 20 atomes de carbone ou des a-olefines aliphatiques ayant 2 a 20 atomes de 
carbone et contenant des groupes polaires. 
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32. Latex ou fibre seion la revendication 31 , pour lequel ou laquelle ; 



(1) le constituent (A) est un interpolymere pratiquement statistique de styrene et d'ethylene ou de styrene et 
d'une combinaison d'ethylene et d'au moins un monomere pris parmi le propylene, le 4-methylpentene, le 
butene-1; l'hexfene-1, l'octene-1 et le norbornene, 

(2) le constituant (B) est un homopolymere d'ethylene ou une combinaison d'ethylene et d'au moins un mo- 
rs nomere pris parmi le propylene, le 4-methylpentene, le butene-1 , l'hexene-1 et l'octene-1 . 
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